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DISTRIBUTING SYSTEMS. 





OF the two papers bearing the above title, which were read 
at the meeting of Municipal Engineers, and which we re- 
print on another page, that by Mr. Blaikie deals chiefly with 
lead-sheathed cables and transformer chambers, whilst Mr. 
Jeckell’s paper discusses in general terms the advantages 
and disadvantages of high and low pressure, and continuous 
and alternating currents. 

Mr. Blaikie, after lamenting that the Board of Trade does 
not allow the use of serial lines, briefly mentions several 
systems of underground mains, and when speaking of their 
historical development, says: “The first stage appears 
to be conductors strained from point to point on insu- 
lators in culverts.” We do not know to what instance 
of their use he refers; but we believe that both rubber 
and fibrous lead covered cables can claim priority of 
bare wires in culverts. He then states that the 
most popular solid system is the lead sheathed armoured 
cable used in some form or other in at least 56 under- 
takings in Great Britain, and says that there can be 
but little doubt as to the reliability and cheapness of 
a system so largely adopted. To prove his point Mr. Blaikie 
presents a table compiled from data published by a 
contemporary, we presume, in its sheet supplement 
of central stations. This table would have been very 
valuable if it had been accurate; but it appears to have been 
compiled with very little care, as in three of the five columns 
the figures quoted do not add up to the totals given at the 
bottom of the columns, 

On referring to our contemporary’s supplement we found 
that the total of 56 for lead covered cables of all kinds was 
about correct, but we made the total of stations using 
rubber cables about 50 per cent. greater than that given by 
Mr. Blaikie. Again, one would imagine from a perusal of 
the paper that the cables of the Callender Company were 
only in use in eight cases, as only the solid system is spoken 
of separately ; whereas we found nearly 30 stations men- 
tioned by our contemporary where bitumen was given as the 
insulating material. We do not wish to advocate or to con- 
demn any particular class of cable or method of laying, but 
only to point out that the way in which this table has been 
compiled renders it comparatively useless; and to suggest 
that a more useful comparison could have been made by 
dividing insulated cables into two types, viz., those that 
depend on the lead sheathing for the exclusion of moisture 
and those which are insulated with a waterproof material ; 
and then by comparing the two methods of laying, viz., the 
solid system and the drawing in system. 

The latter part of Mr. Blaikie’s paper contains much 
useful information about the construction of transformer 
chambers, the cost of the same, and methods of preventing 
sweating of the roof; and it concludes with some sug- 
gestions in favour of greater uniformity of size in distri- 
buting cables—suggestions which manufacturers would, we 
0 
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imagine, be glad to see adopted if there are many stations 
like one mentioned by Mr. Blaikie, where no less than fifteen 
different sizes are in use. 

Mr. Jeckell’s paper deals with the subject in a more general 
fashion, and commences by enumerating various reasons 
for having the very best distributing plant procurable, even 
although it may not be the cheapest. He then discusses, in 
general terms, the advantages and disadvantages of low 
and high tension systems, giving the preference to low 
tension whenever the distances are not too great, on 
account of the greater facilities for improving the load 
factor ; and when transformers must be used, to a system 
in which transformers of moderate size are placed direct 
in the ground, and not in transformer chambers, owing to 
the great flexibility of this system. 

Passing on to speak of mains, Mr. Jeckell expressly states 
that "he has no intention of making comparisons between 
various kinds of cables, and advocates suspending judgment, 
and that engineers should not too hastily condemn material 
which, when the full circumstances of the case are known, 
may be found not to have been so bad after all. His reason 
for this advice is apparently that he lays much stress on the 
importance of careful laying of the cables; and having had 
experience of nearly every type of cable, has come to the 
conclusion that many faults which are put down to faulty 
manufacture, are really due to bad laying, and that it is 
quite possible that a good cable badly laid may be worse 
than a bad cable well laid. 








THE labour question presents, at this 
moment, some vivid contrasts. We have 
before us the lamentable spectacle of over 20,000 men shirking 
their duty, warring against their own and their country’s 
best interests, making an untenable claim for an eight-hour’s 
day they do not want, as a possible means for obtaining 
an unreasonable wage. It is a pleasure, at such a time, to 
turn from the reports of labour federations and strike com- 
mittees, and to note the improvements lately brought about 
in technical arts, and trade methods, by the City Guilds’ 
Institute and allied classes. Here, at any rate, we find the 
true spirit of patriotism ; it is manifested in a vast scheme 
for protecting British interests and raising the tone of labour, 
not by seditious strikes and intimidations, but by converting 
the workers into intelligent and directed craftsmen. Such 
classes, founded, governed, and maintained by the masters, 
are producing a better condition of labour, a happier class of 
workpeople ; and whatever differences may arise in the future 
between the employer and employed, this effort on the part 
of the masters towards the improvement and comfort of their 
men deserves to be remembered. Private differences must 
be settled by law, otherwise labour, as brute force, conquers 
and destroys everything. We have every sympathy with the 
efficient, under-paid, worker, but whether he be an engineers’ 
fitter, a telegraphist, or a soldier, he is equally unjustified in 
mutiny. He must stick to his guns, and “learn to labour 
and to wait.” From figures given by Mr. S. H. Wells, in 
the Journal of the Society of Arts, we find that during the 
10 years prior to 1896 the number of separate classes regis- 
tered by the City and Guilds of London Institute increased 
from 262 to 1,120. Last year the registered number of 
students was nearly 27,000, in 68 subjects, of which 63 are 
directly connected with important practical industries. There 
is some amount of difficulty in providing efficient teachers, 
but the care that has been taken in this respect has been 
well repaid by the high standard of efficiency attained by the 
students. No less cheering is the evidence 6f Prof. Ayrton 


Learning to Labour. 





as to the appointments secured by those who pass through 
this training. Speaking with special reference to students 
of the Central Technical College, he assured the Congress 
that every intelligent student who goes through the complete 
diploma course secures remunerative employment within a 
comparatively short time. Prof. Ayrton desires to see im- 
rovement in the co-ordination of teaching, especially in 

ondon. The power of giving instruction in our City is 
great, facilities for obtaining this instruction are increasing 
day by day, but there is no generalship, no unity of pu 
between the colleges. Prof. S. P. Thompson emp the 
necessity for some such scheme, and pointed out that the 
great difficulty in the way of co-ordination is geographical, 
it is a question of transferring students from college to 
college in a reasonable time. We fail to realise this asa 
serious difficulty; it does not take half a day to travel 
from Finsbury to Kensington, although the electric railway 
does not get any nearer than it can help to the Central 
Technical College. The suggestion of co-ordinating the 
teaching powers of London, is worthy of a Royal Commission ; 
the system might easily be extended to include organised 
instruction in the factories and arsenals themselves—a scheme 
that the ELecrricaL REVIEW has long advocated. 





Whe Operation ot LN Conversation recently with a well- 
High Pressure Steam known American engineer, he informed us 
— that in many of the large buildings in 
America the demand for warmth is so great during a large 
part of the year that it has ceased to be a matter of much 
concern to use very economical engines in the basement for 
operating the lighting plant. The exhaust steam is all used 
up, and a double exhaust pipe is employed so that when all 
the exhaust is not wanted in the heaters it can be discharged 
directly to the atmosphere. Writing in the Street Railway 
Review, Mr. F. L. Ray considers that for a heating system to 
pay the plant should be close to the centre of distribution, 
while to make condensing pay, water must be close to hand. 
He advocates the return of the water from the heating coils 
to the boiler. For 200 lbs. pressure, there must be no cast- 
iron fittings unless extra heavy and all fittings above 3 inches 
should be flanged—not screwed—and faced, and jointing 
material should be such as will soften when hot, and let the 
flanges come together, almost iron to iron. Thick jointin 
will very likely blow out. Oil and graphite is recommend 
for all faces and bolts. It prevents sticking and rusting. 
The statement is made that there are no valves to-day that 
can be opened without injury without a small byepass at 
200 Ibs. Gate valves should have movable seats so driven in 
as to be removable for repairs. Globe valve seats also 
should be driven, not screwed. Steel valve spindles are 
recommended and will not rust with pone application of 
graphite. The stem ought to be capable of packing regard- 
less of the valve being open or shut. High pressure will not 
tolerate discs of soft metal or rubber. They will render it 
impossible sometimes to shut off steam. Bronze valves and 
seat are the best. Brass body valves are as a rule undesirable ; 
they are too light because of expense, and they twist out of 
shape and leak. They would . all right if only heavy 
enough. Blow out valves especially will ran tons of coal to 
the sewer if out of order. All water of condensation should 
return to the boiler. There is no water gauge glass suitable 
for 200 lbs. They will sometimes last a week or two. In 
any case, they mnst be short and to-day the self-closing 
chain-pull gauge cock is the best practice, and these soon 
wear out if much used. The author doubts if even 200 Ibs. 
is the limit of practice in steam pressure and looks forward 
to improvements in details that will enable still greater 
pressures to be employed. Direct driving is putting belt 
driving to one side. Vertical engines require much less oil 
than other types. Direct connected engines must be care- 
fully insulated from each other when arc lighting or on 
street railway work with 4,000 to 6,000 volts. The floor 
must be such that if the machine be grounded no harm can 
come to the attendant if he touch it, but extra precautions 
such as rubber mats should be taken. Raw hide forms 4 
good flexible coupling next to wood or fibre. High — 
plant has come to stay, and, needless to say, it must be care- 
fully attended if the full benefit of high pressure and 
expansion is to be secured. 
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RECENT PROGRESS IN ARC LIGHTING." 
By ELIHU THOMSON. 








(Concluded from page 95.) 
The mechanism of an inclosed arc lamp to be run singly 


| jn branches from 110-volt circuits is naturally very simple. 


Since the lamp regulates entirely by variations of current on 


| its circuit, a simple series magnet suffices. No cut-out other 


than a fuse in the lamp branch is needed. 
The switch is a plain open-circuiting switch. A choking 


| resistance is mounted on the lamp or elsewhere in the branch, 
| the drop over which is about 30 volts. The upper carbon 


or its holding rod is acted on by a simple positive clutch. 
There is required, however, even in such a lamp, so appa- 
rently simple in itself, great care in proportioning the parts 
and their relative actions, to secure the best results. If the 
constructor fails in any detail, the behaviour of the lamp 
soon tells the a current is interrupted frequently ; 
the voltage around the arc varies greatly; the current, as 


| well as the light of the lamp, varies. 


The running of single alternating current arc lamps on 
constant potential circuits ie facilitated by the ease with 
which, by a transformer or compensator, the potential re- 
quired for the lamp may be obtained. 

An alternating arc is peculiar, and different from the con- 
tinnous current arc in a number of important particulars. 
The fact that the arc is extinguished between successive 
alternations at the zero points of the current wave, and at a 
rate equal to double the periodicity, results in the musical 
sound of the arc, which may become a source of annoyance. 
The same cause gives rise to difficulty in starting the arcs 
without having them chatter, for until the carbons get 
strongly heated the arc-is not re-established after extinguish- 
ment with the carbons separated. With cold carbons, the 
carbons must touch each other after an extinguishment at the 
zros. Hence the carbons must be separated very slowly, 
while a large current flows so as to strongly heat their ends, 
or a higher potential than that to be used in running the 
lamp after starting must be applied at first. Another way is 
to employ a resistance, or, better, a reactive coil in circuit 
with the arc lamp, so as to change the character of the poten- 
tial at the lamp terminals, which then becomes less than that 
of a constant potential, and, in fact, begins to approach, in a 
measure, constant current supply. But in the use of a re- 
sistance or reactance in circuit with the lamp, it is, of course, 
necessary to increase the potential of the line accordingly, so 
as to give the iy potential to the arc; while both ex- 
pedients involve a loss of energy. It is found not to be 
racticable to run alternating arc lamps on circuits much 

low 40 cycles; the common rates of 60 and 125 are well 
adapted to the case. = 

he efficiency of the alternating arc as a source of light 
has been shown by Prof. A. E. Blondel, in a recent paper, 
to be quite variable. It depends on the length of arc used 
with the particular carbons employed, and on the diameter 
of the carbons, as with continuous current. It also depends 
on the form of the wave of the alternating current. It was 
found that, with a rectangular wave alternating current, such 
as may be produced by reversing a continuous current by a 
commutator, the light given out was as 79 to 59 in the case 
of sine wave currents. This should follow from the fact 
that the extinctions, as Blondel pointed out, were instan- 
taneous in the first case, and lasted for about one-quarter of 
an alternation in the case of the sine wave. 

The writer takes the occasion to express the opinion that, 
with very flat-topped waves, or waves approaching closely to 
rectangular waves, the limit of periodicity would be found 
far below 40 per second, as regards the maintenance of an 
arc. If the reversal or passage through zero is quick 
enough, almost any reduction of periodicity would become 
possible. There are, however, practical considerations which 
set the limits in such a case. 

_ Soft carbons, or those best suited to readily furnish con- 
siderable volatile matter, seem to be best adapted to alter- 
nating current arcs, and they are frequently cored. The 
colour of the light suffers some in consequence. 

_ The use of single arcs across alternating, constant poten- 
tial mains, requires only that the lamp mechanism be operated 


Lis Abstract of paper read at Convention of the National Electric 
ght Association, at Niagara Falls, June, 1897. 








by variations of the current passing the arc. Hence, an 
dieu in series is used to lift and feed the carbons, 
or sometimes the expansion of a high resistance wire, 
traversed by the lamp current, has been applied for the same 
purpose, as in the “ Kester” lamp. The electro-magnet is 
open to the objection that its action is so instantaneous as to 
be liable to provoke chattering at starting, requiring a care- 
fully adjusted check, or dash-pot, to prevent such action, 
and the magnet armature, or core, may also, unless very care- 
fully arranged, produce by its inevitable vibrations a harsh 
note audible some distance away. Add this to the hum of 
the arc itself, and it is easy to see that such a lamp may 
become intolerable indoors in a quiet room. In the use of a 
hot wire the objection of chattering at the start is overcome 
without difficulty, and the wire is noiseless in its action ; but 
it demands that considerable energy be wasted in it. If the 
arc requires 28 to 30 volts, and the regulating wire 5 to 7 
volts, it is easy to see that a considerable sacrifice has been 
made for the result attained, particularly as in the use of hot 
wire over-feeding is liable to take place. The writer 
obtained, a considerable time ago, a much better result by 
using the hot-wire principle, but variably shunting it by a 
set of contacts controlled by a small electro-magnet in 
series relation, which addition imparted greatly increased 
sensitiveness, while the slow start given by the hot wire was 
still secured. 

The arc in the ordinary alternating current arc lamp 
appears to be stable, even when the connection is made 
across constant potential mains without resistance or react- 
ance in the branch as a check upon the current. Therefore, 
nearly all the energy may be thus delivered to the arc itself 
without deduction. This fact tends to neutralise the lower 
efficiency of light production in the alternating arc, since 
the continuous current arc on constant potentials involves a 
dead resistance loss. Any comparison, then, must for prac- 
tical purposes consider the total energy used in the branch in 
which the lamp exists, and the light produced or emitted in 
directions permitting utilisation. 

While the alternating arc run from constant potentials is 
feasible, the difficulty of chattering and large variations of 
current at starting result from the arrangement, and any 
sudden fall of potential may cause a momentary extinguish- 
ment. Particularly is this the case when the arc is of the 
“enclosed,” long-burning type. In such case, on account 
of the greater length of the arc, it is peculiarly sensitive to 
influences which would affect but slightly the ordinary open- 
air arc. With the open-air arc a comprehensive set of tests 
made under the writer’s supervision disclosed the fact that 
various makes of carbon gave widely different results. It 
was found that the length of arc or separation of the carbons 
for a given potential was, under equivalent conditions, quite 
variable, and the curious fact was noted that withsome makes 
of carbon the variation of arc length with variations in the 
potential of the circuit supplying the lamp were much less 
than with certain other makes. Some gave excessive 
variation of arc length with moderate variations of potential 
at the arc, while others gave only moderate variations of arc 
length for considerable variation of potential at the arc. Of 
course, the latter are far the most desirable carbons for 
practical use. The results in each case were plotted as a 
curve, and comparison and superposition of the curves showed 
the superiority of one or another brand. The curves showed 
also the arc length for each kind of carbons for a given 
potential across the arc, which it was important to know in 
selecting carbons best adapted for alternating current work. 
The carbon which gave the longest arc at the lowest 
potential, and one which did not vary its length as much or 
more than that obtained with other carbons for certain 
variations of potential, would practically be preferred, other 
things being equal. It is too early to predict what part the 
“enclosed ” alternating arc may play in the future art of arc 
lighting, but it probably will find a considerable application. 

The larger the arc, or the larger the current in it with a 
normal voltage, the more efficient is the light production. 
Measurement shows that where, with continuous current, the 
same brand of hard carbons is used of diameters varying 
approximately with the current strength, naked arcs, with 
10 amperes and 48 volts, may take for each mean spherical 
candle-power 1°2 watt, while arcs of 7 amperes and 48 volts 
require 1°4 watt. 
easurements show, after a run of 102 hours, and per 
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each mean spherical candle-power of a 43 ampere, inclosed, 
continuous current arc with clear inner and no outer globe 
(4-inch carbons), an expenditure of 1°94 watt at the arc. 


While it may seem that the watts per candle are higher than 
might be expected, yet it must be borne in mind that, in all 
inclosed arcs, the current is relatively small and the potential 
high for a given expenditure of energy, and this acts in a 
double way to lower the efficiency, as not only the crater 
emitting light is smaller, but a large part of the energy goes 
to sustain the arc flame, which is long, while also the absorp- 
tion of light by the surrounding glass is not to be neglected. 
No construction of lamp, regulation, or adjustment thereof 
can get rid of the inherent properties here pointed out. 
Nevertheless, it is true that the character of the light, both 
of the open or exposed arc and of the enclosed arc, is such 
as to make it very desirable as a substitute for daylight, and 
for many cases of use. The fact that the light is shed 
mainly dowaward by continuous current arcs results virtually 
in an addition to the efficiency and economy of the light; 
thus, if the light emitted downward be considered as alone 
useful, the expenditure per mean useful candle would, with 
naked arcs, fall to about one-half a watt, and with inclosed 
arcs to from one to one and one-half watt at the arc. 

With alternating arcs the conditions are different, since 
the light is sent up and down equally. By a reflector placed 
above the arc a considerable fraction of the light which would 
often be lost upward is sent downward to increase the effective- 
ness ; thus a 16-ampere, 25-volt naked alternating current arc 
used, per mean spherical candle, 1°49 watt, or for mean useful 
below the horizontal, 1°12 watt, which was reduced to ‘8 to 
*9 watt when a porcelain reflector above the arc was used. 
For the same causes that necessarily reduce the efficiency of 
an enclosed, continuous current arc, a8 compared with the 
unenclosed, the efficiency of an enclosed alternating arc falls 
below that of the open arc with similar currents. The watts 
at arc per candle will be found, per mean spherical candle, to 
be, under the best conditions, about 2 watts, increasing to- 


—— 


lighting. After all, it may be that the whiteness of the light 
and the daylight effect obtained may be a safficient reagoy 
for the large introduction of enclosed arcs, now that the fre. 
quent trimming and attention to the lamp is not needed, 
Indeed, it may also appear that all the varieties of arc light. 
ing which have grown into importance within the past few 
years have their own fields of usefulness, and that, there. 
fore, the work spent in developing them has not been labour 
in vain. 

It should be said, in conclusion, that the figures given 
above, and expressing the watts per mean spherical candle, 
while strictly comparative so far as a study of arc lights 
alone is concerned, might vary somewhat if the object had 
been to compare arc and incandescent lights, owing to the 
difference in colour of light, though the variation would not 
in any case be great. 








SMITH AND GRANVILLE’S TELEPHONE 
CABLE. 


On June 30th H.M.T.S. Monarch laid a submarine cable 
between Beaulieu, in Hampshire, and Gurnard Bay, Isle of 
Wight, a distance of 1°94 nautical miles, in connection with 
a new telephone line in course of construction between 
Southampton and Newport. 

This cable, which was manufactured by the Telegraph 
Construction and Maintenance Company, in accordance with 
Messrs. Willoughby Smith and W. P. Granville’s patents, is 
of great interest and importance, inasmuch as it contains the 
first practical deviation from the form of core now in use—a 
form originally adopted in the earliest days of submarine 
telegraphy. 

The new form of core, which we illustrated last week 
from a piece of the actual cable, consists of four conductors 
insulated from one another with gutta-percha, and the com- 





Diagrams Showing Actual Size of Cores. 


. Section of cores of the London- 
Paris telephone cable. 





Willoughby Smith and W. P. 
Granvilis’s new air space core. 





Section of cores required to give 
copper resistance and inductive capa- 
city approximately similar to that of 
the new air space core. 


ward the end of the run, owing to obscuration of the 
inner globe and other causes. No reflector or deflector can 
be used with much effect with the enclosed arc, so that the 
mean useful is but little different from the mean spherical 
candle-power. 

The apparent advantage in economy of the continuous 
current enclosed arc over that with alternating currents is in 
large measure neutralised by the fact of the former requiring 
a dead resistance in circuit to give stability to the current, 
while the latter can be run without it, or, at most, with a 
reactive coil, which wastes but little energy. 

Still, it must be confessed at the end that the luminons 
yield is but: little better than that obtained in incandescent 





K.R. per knot 
closed circuit. 
640 lbs. copper wire. Copper resistance 7-48 ohms per 
1,200 lbs. gutta-percha. knot. 20719 
Inductive capacity between 
diagonal wires ‘1385 mfds. per 
knot. 


Total weights. 


Copper resistance 5°163 ohms per 

knot. 1012 
Inductive capacity between 

diagonal wires ‘098 mfds. per 

knot. 


940 lbs. copper wire. 
940 lbs. gutta-percha. 





940 lbs. copper wire. Copper resistance 5163 ohms per 


5,100 Lbs. gutta-percha. knot. 
Inductive capacity between 
diagonal wires ‘108 mfds. per 

knot. 
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ponent parts are of such a section and so symmetrically 
twisted together, that a longitudinal air space is formed 
thereby, and then the whole is finally covered with gutta- 


rcha. 

Short lengths of this “ air space ” core have been subjected 
to a hydraulic pressure of 700 lbs. par square inch, without 
any sign of damage or alteration in shape, and the electrical 
tests show results which are highly satisfactory. The advan- 
tages of this form of cable will become apparent by referring 
to the above illustrations and figures. ; 

Tests taken since laying the cable give excellent telephonic 
results, with perfect freedom from “ cross-talk ” and external 
induction. 
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The inductive capacity of the laid cable is °095 micro- 
farads per nautical mile between the diagonal wires, but the 
length, 1°94 nautical miles, is too short to show the advan- 

if any, to be obtained by the close proximity of the 
conductors without water intervening. 

If the vexed question of leakage should ever be settled in 
favour of the leak, then the air space will prove of additional 
value as a conduit for containing the inserted resistances. 








ELECTRIC POWER TRANSMISSION AT 
FRESNO, CALIFORNIA. 


(Concluded from page 79.) 








Tue Power Hovse. 


The power house is a model of central station architecture ; 
it is 76 feet long by 36 feet in width, and is of granite. 
Within it are three kilowatt multipolar general electric 
three-phase generators, deliveriag current at 700 volts and 
60 cycles per second 
to the low potential 
switchboard, whence 
it is carried to the 
bank of nine 125 
kilowatt trans- 
formers, delivering 
three-phase current 
to the line at 11,200 
volts through the 
high potential switch- 
board. In addition 
the station carries 
two 125 kw. multi- 

lar exciters, each 

ing of sufficient 
capacity for the opera- 
tin of the ~ entire 
plant. 

The power house 





thickness. Similar rings with suitable arresters are also 
placed on the 200-volt and 1,000-volt circuits extending 
from the sub-station. 


Tue Pore LINE. 


The entire pole line, whether on the mountains or over 
plains, is constructed of square sawed redwood poles, 
12 inches x 12 inches at the butt and 6 inches x 6 inches 
at the top, the length varying from 35 to 40 feet according 
to locality. On the plains the poles are set 120 feet apart, 
while on the mountains the separation varies according to 
the contour, but approximates 100 feet. Standard six-pin 
7-foot cross arms are used. These are placed 20} inches 
apart, and the pole lines for the transmission proper carry 
two such cross arms for the transmission circuits, and one 
additional 48-inch cross arm for the telephone service, the 
latter being 62} inches below the lower high tension cross arm. 
Certain portions of the pole line are equipped with a third 
cross arm for carrying the line and circuits of the company. 

The poles were hauled and erected by the San Joaquin 
Electric Company, and the task was beset with difficulties 
owing to the moun- 
tainous country and 
the frequent blasting 
necessary in digging 
holes. Throughout 
some portions of the 
route a 20-foot clear- 
-ance has been cut, 
as have all trees that 
could by any possi- 
biljty fall across the 
circuit. In addition 
to this clearing the 
San Joaquin Com- 
pany constructed a 
wagzgon road 44 miles 
long, and a_ bridge 
having a 100-foot 
span and 340 feet of 
approaches. 





and sub-station are 
rotected by Wirt 
ightning} arresters 
and choke coils. Each 
transmission line on 
entering the station 


View oF 350-kw. GENERATORS AT THE PowrER Hovsz. 


he transmission 
circuits consist of 
two triphase three- 
wire sets which may 
be used independent- 
ly, or together as 





is taken through «a 
choking coil, consist- 
ing of 150 feet ofthe 
same size of wire as 
used in the line. In 
the present ‘instance, 
No.3 B. & 8. copper 
wire, covered with 
weather proof insu- 
lation, is coiled int. 
4 ring 15 inches in 
diameter, the whole 
ring being then well 
taped. From the coil 
the high potential 
circuit is carried to 
the high potential 
switchboard, and 
thence to the step 
down transformers. 
At ordinary period- 
cities such as 60 
cycles per second, as used in the Fresno plant, theself-induction 
of these rings is rap ; but at the enormous frequencies 
of & lightning stroke the coils prove effective in protecting 
the apparatus beyond them, and in forcing the lightning to 
take the path to earth provided through the lightning arres- 
ters. Each of the transmission lines is provided with a 
lightning arrester, and these consist of 40 non-arcing 
metal cylinders screwed to a marble base, and hence 
temovable, the surface of each being separated ,',nd of an 
inch from that of the adjoining cylinder. The ground dis- 
charge from the bottom of the arrester is carried to earth 
bya copper ribbon, 1 inch in width x nd of an inch in 





Power House or San Joaquin Exvectric Company. 


esired. All wires 
are of No. 3 Browne 
and Sharp, soft drawn 
copper. These two 
sets are divided by 
the pole, and the top 
cross arm supports 
the wires of each 
set; the third wire 
being immediately 
below. The lines are 
arranged so as to form 
an equilateral  tri- 
angle, having 24 
inches on a side, and 
the main line is trans- 
posed every 40 poles, 
or approximately 
pee mile. Standard 
triple petticoat porce- 
lain jacana are 
used, and the method 
of tying is peculiar, A No. 8 soft copper wire is 
used. This is about 20 inches in length, and in placing 
the line wire in the top groove the tie wire is 
placed with it, and its ends carried around the insulator 
groove in the same direction, each making a complete circle 
before being wrapped. 

The results obtained from the telephone circuit carried 
over this pole line are truly marvellous. Hunning’s dust 
transmitters of a type that do not infringe the patents of 
the American Bell Telephone Company are used over a circuit 
of No. 14 hard drawn copper wire supported by porcelain 
knobs. The telephone circuit is transposed at every fifth 
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le through the use of Locke’s transposition, and the line 
is absolutely quiet, despite the fact that its length is 35 miles, 
and that the initial potential is 11,200 volts. 

The high potential switchboard at the sub-station at 
Fresno is not accessible, and the switches are thrown by the 
use of a long bamboo pole with a ring on the end. It is 
difficult to measure the length of the arc drawn out on 
throwing the switches, but even in full load it does not 























Potz Line NEAR FRESNO Crry. 


appear to be in excess of one half an inch. The high 
potential switchboard affords the means for throwing any 
of the various types of step-down transformers on either one 
or both of ithe: sets of transmission lines. These step-down 
transformers are all of the air blast type, and are divided 
into three sets, each designed for a separate purpose. Three 
125 kw. transformers deliver current at 115 volts to the 
8-wire incandescent circuits. The second set consisting 
of three 75 kilowatt transformers deliver current at 1,000 
volts for operating power circuits through the use of induc- 
tion motors and for the high tension lighting districts. The 
third set consisting of three 40 kilowatt transformers 
delivers current at 1,000 volts for the County Hospital 
and other outlying districts. A 5 H.P. induction motor 
drives a Sturtevant blower for the cooling of the trans- 
formers, and the fact that this motor is belted to the blower 
forms the only inharmonious feature in the equipment of 
the sub-station, there being no other belts used. 

From these transformers the current is carried to the low 

tential board. Of these, five panels are for controlling the 
ow potential incandescent and power service. One panel 
controls the 1,000 volts hospital circuit, one controls the 
Chinatown 1,000 volt incandescent eervice, two panels con- 
trol the 1,000 volt mains for the outlying residence lighting, 
and the last panel controls the induction motors driving the 
Brush arc light machines. Each of these are lighting sets 
consists of a three-phase induction motor direct coupled to 
an 80 lamp 2,000 candle-power Brush aro lighting dynamo, 


siege 


run at 700 revolutions per minute. A special switchboar 
for the are lighting service is of one panel carrying six cir. 
cuits and provided with two Weston ammeters and four-type 
“ A” Thomson-Houston lightning arresters, together with 
the usual accompaniment of spring jacks and the different 

uipment of the new regulator Brush “Z” type dynamos, 
The 1,000 volt power service is taken direct from the trans. 
former to the line and the Chinatown service is rendered 
through a special 1,000 volt transmission to Chinatown, 
where step-down transformers reduce the potential to 115 
volts for distribution on the four-wire system. 

The entire business section of the town has been wired u 
uniformly with the four-wire system. No. 0000 B. and §, 
bare copper wires are used almost exclusively as feeders, and 
are so arranged that wires to the south and west of pole lines 
are neutral wires, and those adjacent thereto are the “A” 
“B” “©” wires respectively in the order of their sequence, 

The regulation of all circuits, whether for power or incan- 
descent service is effected through potential regulators intro- 
duced into each outgoing circuit by means of which the 
voltage is regulated at centres of distribution. 


Rates OF SERVICE. 


A surprising feature in connection with the San Joaquin 
Electric Company is the remarkably low rate at which elec- 
tric service is rendered. The company has secured the 





























HiaH Tension SwITCHBOARD IN SUB-STATION. 


municipal lighting contract for lighting the city of Fresno 
with 2,000 O.P. arc lamps at the rate of $6.45 per month 
per lamp, all night and every night. Electric power 
delivered approximately at the rate of $64.00 per H.P. per 
year 24-hour service, and incandescent service is rendered by 
meter rates or flat rates. The rate for meter service 
15 cents per kilowatt per hour, with discounts varying from 
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5 per cent. to 25 per cent. according to consumption. In 
residence lighting flat rates prevail exclusively, and the 
novel system has been inaugurated of charging for service 
according to the location of the lamp at the following rates 

r month:— 

Sitting room, 30 cents per 16 C.P. lamp per month. 

Halls, dining room, or kitchens, 25 cents per 16 C.P. lamp 
per month. 








has been installed. This latest equipment will tdisplace a 
4,000,000 — total expansion Holly steam pump, now 
used. At the present time the company is furnishing 5,800 
incandescent lamps and 170 are lamps of 2,000 C.P., 72 of 
the arc lamps furnished to the city, the remainder being com- 
mercial and county. 

A novel feature is the lighting of the County Court House 
and grounds. Eight arc lamps are hung at the lantern of 





ComBINED 80-LiaHt BrusH Arc Macuing anpD 60-H.P. Inpuction Moror. 


ern. pantries, and barns, 15 cents per lamp per 
month. 

Bed and bath rooms, cellar, garret, 10 cents per lamp per 
month. 








the tower 150 feet above the street, and form a beautiful 
light for the streets about the building. The 15-acre park 
contains 56 20-C.P. incandescent lamps arranged on brackets 
along the walks, giving a beautiful effect. The company has 





= 








InTERIOR OF PowER HousE—GsENERAL VIEW. 


The very favourable rates which have been established by 
the San Joaquin Electric Company for power service have 
already brought it several large contracts, principally among 
which is that of the Sperry Flour Mills, which is being 
operated by a 150 kilowatt synchronous motor running at 600 
revolutions per minute. The city water works is run- 
ning by electric power, and a 75 kilowatt induction motor 
belted to a Root rotary pump, of a capacity of 3,000,000 gallons 


at present}550 H.P. of motors on ita power service, and con- 
templates many extensions in the near future. 


PROMOTERS OF THE ENTERPRISE. 


The conception of the plant of the San Joaquin Electric 
Company is due to Mr. J. S. Eastwood, civil engineer of 
Fresno, who had long been impressed with the magnitude of 
the water there available, and as soon as the feasibility of 
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electric transmission over long distances had been com- 
mercially assured, he began the organisation of a com- 
pany for the purpose of developing water power and 
transmitting its energy to Fresno. Fresno offered 
a particularly favourable field for the introduction of 
electric light and power, because of the high price of 
fuel, and the fact that the influences of the lighting interests 
theretofore existing had been bent in the direction of re- 
stricting the means of lighting to the use of gas and arc 
lamps. As a result of Mr. Eastwood’s efforts, Mr. J. J. 
Seymour, president of the Fresno Water Company, became 
interested in the enterprise, and they soon organised the San 
Joaquin Electric Company. This was accomplished on April 
2nd, 1893, and the plant is now practically completed. It 
would be difficult to find a proposition of such magnitude 
which has been carried out with greater celerity, and the 
installation stands a fitting monument to the genius and 
energy of Californian promoters, 

The Municipal Investment Company of Chicago and 
London took an interest in the company, and advanced the 
necessary capital. 

The electrical apparatus used throughout is the three- 
phase type of the General Electric Company. 








THE GALLOWAY BOILER. 





In a small book entitled “ Boilers, Engines and Machinery,” 
published by Messrs. Galloways, Limited, of Manchester, we 
find the Galloway boiler historically described. If we are to 
judge by the many opinions of recent years, expressed verbally 
or written, we should say that finality in boilers was yet a 
long way off. One man believes in water-tube boilers, 
another in verticals, a third in marine type boilers, while a 
large majority of steam users will have nothing but the Lan- 
cashire type of boiler, either with its circular furnace tubes 
throughout or with the Galloway modification so well known, 
and made by Galloways, Limited. In the Galloway boiler, 
as now made, the inner tube beyond the furnaces is formed 
of a top and bottom arch struck from the same centre, and 
joined into a kidney shape in cross section by semi-circular 
sides. By this means the Galloway tubes which support the 
flue can all be of the same dimensions, and all point radially 
from the centre of curvature. The Galloway pipes can thus 
all be made by special machinery alike in every respect and 
at far less cost than when the flue was oval-shaped, as it was 
prior to 1875, when the newer shape came in. As the lower 
ends of the tubes are smaller than their upper ends, the con- 
vergence of the tubes upon the lower arch of the flue brings 
the pipes closer together, and makes the unsupported surface 
between the pipes less than it would be without this radial dis- 
position, otherwise the unsupported area of plate in the bottom 
of the flue tube would be perhaps undesirably great. Full 
particulars of the boiler are given in the book, and figures of 
grate area, heating surface and evaporative efficiency, matters 
of importance in selecting a boiler which are here presented 
in convenient form. In its flue tube alone the Galloway 
boiler differs from the Lancashire boiler. The end plates, 
staying, furnaces and mounting, are identical, and the 
method of seating is nearly alike. In the manufacture, too, 
the processes of plate bending, flue tube flanging and weld- 
ing, shell riveting, drilling, plate planing and other points, 
are alike. No good boiler maker now omits to plane all 
late edges. The thinning of the plate corners when needed 
is also done by a special planer instead of, as formerly, by 
fire and hammer, a most important matter where plates are 
of steel, and local heating would be a source of probable 
unsoundness and danger. In fact, all the modern points of 
boiler making are carried out in making the Galloway boiler. 
Like the Lancashire boiler, the water surface is large, ard 
this is probably the sécret of the dry steam given by boilers 
of these types. If a boiler primes, it is easy to show an 
apparently large evaporative efficiency. The test of a boiler 
is rather what horse-power of an engine it will drive with a 
given weight of feed water. Unfortunately there is no 
standard engine, and it is really difficult to get absolute 
figures. At the Philadelphia Centennial, the Galloway 
boiler there tested was reported at over 12 lbs. evaporation 
‘ned pound of fuel from and at 212°. Like the Lancashire 
iler, the Galloway has a large water content, and is a 





steady steamer. Galloways, Limited, are likewise makers of 
the Lancashire boiler, and they make, also, a water-tube boiler 
for high pressures, while in engine work they are well known 
for their superposed engines and engines for rolling mills 
and ironworks purposes generally. 

The opinion of a boiler maker is always apt to be colour- 
ably influenced in favour of his own Ds enna make of 
boiler, but as we report elsewhere, Mr. Norbury, of Messrs, 
Galloway’s firm, states that though they make the best of 
water tube boilers they do not find that it can touch either 
the Galloway or the Lancashire boiler in efficiency. 

As regards durability Mr. Norbury informs us that Gallo- 
way boilers at work over 30 years have been removed in 
good condition, having simply been made to retire in favour 
of a higher pressure. A great advantage possessed by 
Messrs. Galloway as large boiler makers is that they keep a 
stock of standard size boilers some 40 or 50 in number, 
ready to deliver to urgent customers. When a boiler usually 
requires about six weeks to make in the ordinary shop 
routine, it is a decided advantage to be able to hand them 
out like tin tacks, This they can do from their new 
works, which are now situated at er, near Man- 
chester, and not as formerly at Knott Mill. This works is 
now all given over to the engine department. 





THE WORKING OF LONG SUBMARINE 
CABLES.* 





By R. M. SAYERS anp 8. 8. GRANT, Students LE.E. 
| (Concluded from page 67.) 








Speed of Signalling. 
In practice, speed is not reckoned by so many a per signal, but by 
what is called the “ speed constant,” thus :— 


Letters per minute x KB = speed constant = c, 


= i= 
KB 

where v is the speed in letters per minute. This constant is about 

500 with uncurbed signals with condensers at either end, and about 

720 when curbing is used, though a constant as high as 900 has been 

obtained experimentally with automatic curb transmitters. 

In the 1894 Atlantic a speed constant of 500 corresponds to 203 
letters per minute, or about 30 words; this is about 1°14a per signal, 
with a constant of 720 we should get 0°791a per signal. is is on a 
basis of 3°7 signals (dots or dashes and spacing) per letter. 

K B depends on the relative proportions of oy ae and gutta-percha 
in the core of the cable; from this Willoughby Smith gave the follow- 
ing formula for the speed of transmission in signals per minute:— 
1,297 x d® x log x 105 

Lu? 
where @ = diameter of copper, D = diameter of gutta-percha, L = 
length in nautical miles. . 

The constant 1,297 will be different for other kinds of gutta-percha 
than Willoughby Smith’s. 

This formula gives 232 signals, or 58 letters per minute on the 
French Atlantic, or 1:05a per signal (K BR = 8°4). Quicker speeds are 
obtained by modern methods. 





v= 


RecEIvING INSTRUMENTS. 


Mirror Galvanometer.—This galvanometer devised by Lord Kelvin, 
consists of a small magnet, made of a piece of steel spring, support- 
ing a concave mirror which is suspended, top and bottom, by a short 
silk fibre inside a copper tube, 7, fig. 13. Round this tube, 1, the 
coil is wound, the controlling magnet, u, being placed as shown. The 
instrument is made very dead-beat, ly by means of the copper 
tube which damps the motion of the needle, and also, if necessary, 
by the tube (which is fitted with glass ends), being filled with 
pod and water. , 

A beam of light from a paraffin lamp is directed on the mirror 
which reflects it back on to a screen; by the motion of this spot of 
light we are enabled to read the signals. 

It is interesting to note that mirrors were first applied to galvano- 
meters for this purpose. 

The next instrument is the siphon recorder, also invented by Lord 
Kelvin; there are two or three forms made by different makers, as an 
example we will describe :— 


The Siphon Recorder (Muirhead’s Patent). 


The siphon recorder is constructed on the principle of the 
D’Arsonval galvanometer: it consists of a moving coil suspended 
between the poles of a strong permanent magnet by means of silk 


* Read before a students’ meeting of the Institution of Electrical 
Engin eers. 
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fibres. This coil controls the movements of a delicate glass siphon, 
one end of which dips in a vessel of ink and the other records the 
motions of the siphon on 4 moving band of paper. The friction 
between the end of the siphon and the paper would, however, greatly 
impede the motion, and to obviate this the siphon is kept in vibra- 
tion by means of an electro-magnet. It thus only touches the paper 
at intervals, tracing a series of dots. Fig. 14 shows the general 








Fia. 13. 


arrangement of this instrument. A drawing of the coil and siphon 
and their suspension is shown separately (fig. 15). This portion of 
the instrument works up and down on a rack and pinion so that the 
position of the coil between the poles can be adjusted. 

The coil is suspended by two silk fibres at the top and one at 
the bottom. For very long cables, where the speed of transmission is 
slow, only one fibre at the top is used. In the centre of the coil is a 
fixed soft-iron core. The siphon is attached to an aluminium 











Fia. 14. 


carrier or “cradle,” supported by a phosphor-bronze wire, 
which is stretched across the bridge piece. One end of this wire 
is fixed to a milled head for adjustment of the tightness, and the 
other to the armature of an electro-magnet, the “ vibrator.” 

The intermittent current is supplied to the vibrator by an inter- 
ruptor, similar to an ordinary electric bell. The rate of vibration can 
be regulated by the position of a weight on the armature of the 
interruptor. Fig. 16 will more fully explain how the motion of the 
coil is communicated to the siphon. Formule for the best resistance 
of the coil have been given, but in practice it is usually about 500 
ohms for long lines. 

The permanent magnet is built up of a number of plates. The 
distance of the poles from the coil can be regulated by a screw 
adjustment. 

The paper strip is driven by a small electromotor worked by four 
tray cells. A motor is found more suitable than clockwork, not 
requiring winding up, and in hot countries clockwork is liable to 


clog. 


The coil is provided with two sets of slide shunts for sending and 
receiving. The first can be varied from 4-ohm to 3 ohms, the second 
from 250 ohms to 6,000 ohms. The first is only used when a record of 
the sent message is required. 

The tightness of the suspension should be so adjusted that the 
periodic time of the coil corresponds with the speed of transmission. 





Fra. 15. 


The great advantage of siphon recorders is not that they are any 
quicker than mirror galvanometers, but that as they give a permanent 
record, less skilled operators are required. 

Fig. 17 is part of the recorder alphabet, the Morse code is shown 
above it. 

Automatic CuRB TRANSMITTERS. 

Automatic curb transmitters were first devised by Thomson and 
Jenkin, and since by Taylor, Muirhead, and others. The principle 
on which they work is very similar to that of Wheatstone’s automatic 
transmitter used on land lines. 

The message is first punched ona paper ribbon by means of a 
“ perforator ;” this machine is provided with three punches, one 
punches a row of small holes along the centre of the ribbon, and the 








Fia. 16. 


two others punch slightly larger holes on either side. The centre 
line of holes engages with a toothed wheel which draws the paper 
through the perforator and also through the transmitter. The other 


a, Cpe, ders g ~h 
Fia. 17. 
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holes are perpendicuarly above the holes in the centre; a hole on the 
upper uae of the ribbon gives a dot, one on the lower a dash. (See 
fig. 18.) 
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In the transmitter itself there are two needles, one directly under 
each of the two outer rows of holes: if a hole in the upper row pass 
over these needles, one of them will rise through the hole and a nega- 
tive current will be sent through the cable, giving a dot; if one of 
the needles had passed throngh a hole in the lower row a dash 
would have been sent. 

This is the principle of most transmitters, as an example we will 
describe :— 


Muirhead’s Patent Automatic Curb Transmitter. 


Fig. 19 is a diagram explanatory of the action of this instrument. 
There are two levers 1, L, connected respectively to line and earth as 
in an ordinary hand key. The two pairs of contacts x, x and y, y, 
correspond with the cross pieces of a hand key; x and 2 are joined 
together and connected to the centre of two batteries, B, and By. 
y and y are also joined, but whether they are in connection with the 
other terminal of 8B; or Ba, depends on the position of the lever, rs, 
which acts as a two-way switch. In their normal positions, L and L 
rest on y and y, and the cable is to earth. 
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Fia. 19.—Di1aGram or Cours TRANSMITTER. 


Let us suppose that one of the needles mentioned before has just 
passed through a hole in the upper row, the left hand lever will make 
contact at 2, and the pawl g;, will have just fallen over the edge of 
the cam c and ry will press against the left hand contact. In this 
position the battery B, sends a current to earth and back by the 
cable, this is a negative current or dot, but while the left hand lever 
makes contact at x, the cam c revolves once, and during the latter 
part of its revolution 1 will press against the right hand contact: in 
this position B, will send a current through the cable and back by 



































Fig. 20.—Avuromatic CuRnB TRANSMITTER. 


the earth; this current will curb the first. The left-hand lever will 
then return to its normal position at y, and the instrument is ready 
to send another signal. 

If the right-hand lever had fallen instead of the left, owing toa 
needle having passed through a hole in the lower half of the ribbon, a 

itive current would have been sent to line (giving a dash) followed 
y a negative curbing current. If both fall the line is put to earth. 

Referring to the next diagram, fig. 20, we will try to explain how 
the above cycle of operations is effected. 

The punched paper strip is drawn under the jockey roller s by 
the toothed wheel, p, engaging in the centre row of perforations. 3 
also has teeth cut in the centre of its periphery into which the teeth 
of p fall. wis one of the needles which pass through the outer rows 
of holes; this is fixed to the lever L. which moves the lever 1, which 
actually makes the contacts; there is another needle nx with lever 1, 
attached, and another lever 1). These are not shown in the drawing, 
being directly in front of the other set. When a hole in the strip 
—_ over the needles n, pin P» rises, this permits 1, to be pressed 

own by the spring attached to it, and push the needle n through 
the hole in the paper; at the same time that P, rises, P; falls and per- 
mits lever L, to press down the lever i and make contact at x where 
it is kept by spring s; P, then falls, pressing back L, and withdrawing 
the needle n, thus permitting the paper strip to move on, afterwards 
P; will rise bringing back the lever L to its normal position, when a 





fresh hole will have come over the needles w and another signal cap 
be sent, the same operations being performed. It must, of cour 
be recollected that during the time u is depressed, the cam actuating 
Ls revolves once and the curb to the signal is sent. 

The motions of pins Pp, and Pp, are effected by cams C; and c, which 
revolve on same axis as cam c which works the curbing lever, r,. 





Fig. 21.—Cams. 


The pawls g; and g, fall over the —~ of their respective cams a 
the same instant, thus P, rises and P; falls, the cams revolve, 9. rises 
on its cam and P, is pressed back to its normal place and withdraws 
the needles ; just as o, has completed its revolution, g; rises on its 
cam and P; is pressed up into its first position, thus bringing back 
the lever; ua new signal would then be sent. The shapes of the 
cams ©; and C,, should particularly be observed, as it is by this means 
that the needles n rise and fall again immediately, allowing the 


re 
Fig. 22.—CybLinpRicaL Cam. 


aper to move on (the paper is always moving) and also one of the 
evers L is kept depressed for a definite space of time while a signal 
is being sent (see fig. 21). 

The relative duration of curbing to signalling current is determined 
by the position of pawl 9;, actuating Ls, on cam oO, and this can be 
adjusted by a milled head and screw which moves the ebonite plat. 
form carrying Ls; parallel to axis of c (see fig. 22). 


Thomson and Jenkins's Automatic Curb Transmitter. 


Fig. 23 shows this instrument. a and B are the signalling levers, 
and a’ and B’ are the curbing levers. 














When a is up and B is down, a positive current followed by a nega- 
tive curb is sent to line; in the position shown, when B is up anda 
is down a negative current is sent. The positions of these two is con- 
trolled by an arrangement of cams and needles. 

While a and B are in this position, a’ and Bb’ are as shown, but 
during the latter part of the signal, B’ falls and a’ rises, thus pro- 
ducing the curb. 
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The cams working a’ and B’ are on the same axis as those working 
,and B: by moving them relatively to the latter pair we may obtain 
s double curb of three currents, as described before. 

This instrument never had any very extended use; nor did the 
hand curb-key of Varley, but during the last year or two the use of 
automatic transmitters has largely increased. By their use we may 
increase the speed of transmission by at least 40 per cent. In fact 
by the use of this instrument a speed constant of 900 has been 
obtained. 

DuPLex TELEGRAPHY. 


By various arrangements two messages can be sent simultaneously 
in opposite directions through one line. In cable work only two 
methods are employed, the differential and the bridge systems. 


The Differential System. 

Fig. 24 depicts an ordinary short land line duplexed on this 
principle. The coils of the receiving instruments m and w’ are each 
composed of two coils starting from the point a in opposite directions 
or what comes to the same thing, one coil divided into two parts at a; 
ais connected to the key as shown, one end of the coilis joined to 
line and the other to earth through a resistance, R, equal to that of 
the line as measured from station A. Similar connec‘ions at B. 

On A depressing his key, the current from the battery has two 
paths open to it, one through the line and one half the coil of B's in- 
strament and to earth where the signal is received, and the other 
through the resistance R to earth; now both of these currents pass 
round A’s own instrument, #, but in opposite directions, and the cur- 
rents are equal because R = resistance of line and instruments at the 
other end, hence they will have no effect on A’s own instrument. 

Now suppose B depresses his key at the same time as A, he will tend 
to send a current in the opposite direction to A, hence the apparent 
resistance of the line will be increased and more current will flow 
through the instruments at each end in direction of the firm arrows 
than in the —— sense; hence it will be seen that each instru- 
ment will behave as if affected only by the current sent from the 
further end. If the line had no leakage the two currents would 
exactly neutralise one another, and there would be no current in the 
line at any point, the two batteries being supposed of equal strength. 
Bat there always is some leakage; in this case the ¢ota/ current taken 
all along the line would be sero, although there will be a certain 
current due to leakage at each point of the line. 

In submarine work signals are sent by currents of opposite sense, 
so let us consider what happens when A sends a + *¢ current to earth 
while B sends a —** one. These two currents would both 
through the line in the same direction and the E.M.F.’s will help 
one another, hence the apparent resistance of the line will be 
decreased, and more current will pass through the instruments in the 
direction of the dotted arrows than in the opposite way. A’s instru- 
ment will behave as if B had sent a — ** current, i.c., from B to earth 
through A’s instrument and line back to B, and B’s will behave as if 
Ahad sent a + ** current, i.c., through the line, through B's instru- 
ment to earth and back to A. If there had been no leakage the 
current through the instruments in the direction of the dotted arrows 
would have been double that in the opposite direction, for we have 
double the battery power in circuit: as there is leakage is will not be 
quite double. 

In cable work, in place of 8, we put an artificial line having 
exactly the same resistance and capacity as the cable itself. By this 
means the current, on depressing the key at A, will always be equal 
in each half of the coil of A’s instrument, and on putting the key to 
earth the discharge currents from the cable and the artificial line will 
neutralise one another as to their effect on the instrument at A; in 
fact, it will easily be seen that exactly the same conditions prevail as 


before. 
Fig. 25 is the actual arrangement used in cables (Stearn’s method). 
D BO, is a differentially wound siphon recorder. 
R) and R, are adjustable resistances. 


c = cable. 

8 C = sending condensers. 

4 L = artificial line. 

K = sending key or transmitter. 
B = battery. 


The recorder can be shunted if necessary across terminals 1 and 2. 
The Bridge Principle. ; 

The differential system is dependent on producing an equality of 
currents, the bridge method on an equality of potentials. 

In the bridge system the connections are as fig. 26; it will be seen 
that each end is connected up as a Wheatatone’s bridge with the line 
and instruments at the further end as the fourth arm, we will assume 
Rand R’ equal to / the resistance of the line and instruments at the 
further end (which is always the case in submarine work), then r = r’ 
ands = s’. On depressing the key at A, the current will divide at 
point a, part going to earth through r’ and kz, and part going through 
7, the line and the instrument and bridge at the further end to earth. 

The P.D. between x and y will be zero, hence A.’s instruments will 
not be effected, but B.’s will be in the ordinary way. If, however, B 
depresses his key at the same time, the a t resistance of the 
fourth arm will increase owing to each E.M.F. opposing the other, 
thus potential at 2: will be higher than at y, and potential at x’ higher 
than at y’, and a current will flow in direction of firm arrows, #.c., 
each instrument behaves as if effected by the current from the further 
end alone. 

Second Case.—Let A send a + *¢ current while B sends a —**. These 
two currents tend to flow through the line in the same direction, and 
the E.M.F's. of the batteries help one another, hence the apparent 
Tesistance of the fourth arm will be decreased and currents will flow 
through the instruments in the directions of the dotted arrows, for x 
will be at a lower potential than y and y’ at the lower potential than 








2’ (it will be recollected that B is sending a negative current). This 


is exactly what would have happened if we had had two separate 
circuits. In cable work k, 8’ are replaced by artificial lines equal to 
the cable. 

The adjustable armg of the bridge can be replaced by condensers 
as in the Wheatstone bridge. This is the arrangement used by 
Messrs. Muirhead & Co. on the Eastern Company's lines (see fig. 27) ; 
8 R, siphon recorder; a 1, artificial line; o, condensers; kK, key; 
8, C, submarine cable; pr’, rheostat of 4 ohm coils for adjustment; 
c!, adjustable condenser. This is very largely used. 

Artificial Lines, 

As stated before, a submarine cable is made up of distributed capa- 
city and resistance; this we can easily imitate by suitable employ- 
ment of condensers and resistance coils. 

Fig. 28 depicts such a line consisting of a series of condensers; 
one plate of each is connected to a common wire forming the “ earth”: 
the other plates are connected together by resistance coils. This is 
the conductor of the cable which is thus made up of distributed 
capacity and resistance. In order to construct a perfect artificial 
line, this subdivision would have to be carried to an infinite extent. 
This has been effected in a most ingenious manner by Messrs. 
Muirhead and Taylor (see fig. 29). 
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One plate of each condenser is made of a long strip of tinfoil, 
arranged as shown. This supplies the resistance, and taken with the 
other plate, which is of the usual form, gives us the capacity. Fig. 
30 fully explains its action. i 

Strips of paper impregnated with plumbago have been used in 
place of the tinfoil because of the high cific resistance of 
plumbago, but there is difficulty in making goed connections. 

The artificial line should be as nearly as possible an exact repro- 
duction of the real cable. If there happens to be a slight fault at 
any point in the real cable, the point corresponding in the artificial 
cable should be joined to earth through a high resistance. 


REcENT PROPOSALS. 


The fact that a fault or leak in a long cable, by facilitating 
discharge, improves the definition between signals, and hence enables 
an increased speed of working is generally accepted by electricians. 


Fria. 30. 


Epon eet eral end 


Fig. 31. 











The mathematical calculations of Oliver Heaviside prove that by 
“ proper leaks” along the cable, or by greatly diminishing the insu- 
lation resistance, a speed of transmission may be reached which is 
double the present speed. , 

To attain this object the insulation resistance should be reduced to 
about 1 megohm per nautical mile. Mr. Heaviside has stated that 
there would be still enough current arriving at the distant end to 
work with, but, in spite of his high authority, it is a point which is 
very much disputed. : : 

Working upon this basis, Prof. Silvanus Thompson has devised a 
new form of cable, which may be described briefly as follows (see 
fig. 31) :— 

Ses oats has two copper cores, each insulated by gutta-percha. 
There is no earth return. One core acts as the return to the other. 
At the receiving and sending stations are instruments connected up 
hetween the two cores, : 

As positions 3, 4, 2, of the length from the end, a wire of greater 
resistance than the conductor is joined to the first core and runs in 
the insulation for some 100 miles before being connected to the second 
core. This is known asa stretch. This fine wire is bound round with 
iron wire, which owing to self induction increases the resistance of 
this leak. This leak is, therefore, of high resistance to the sudden 
impulse of the main current, but is not so to the gradually diminish- 
ing clinging current which passes along it and into the 2nd core 
where it mingles with the returning current. 

Prof. Thompson states that the cost of manufacture of this new form 
of cable is only 30 per cent. more than that of the ordinary cable, 
whereas the s of transmission is four or five times as great. With 


five stretches it would be seven or eight times as great. 
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So much for the theory, now for the practical tests. 

Mr. F. A. Taylor says after having made some experiments with 
leaks distributed at different points on an artificial cable, “ that the 
results did not warrant the assumption that any great increase of 
speed could be looked for, without employment of a very much larger 
battery power than usual; the effects of leaks being so to reduce the 
potential that the received signals were relatively small.” 

This statement embodies the results obtained by several other ex- 
perimenters and these results must therefore at present be considered 
disappointing. Another objection to this form of cable is the ex- 
treme difficulty, if not impossibility, of localisation of a fault. But 
this must not be taken as condemning the principle, and we may have 
arrived at the germ of a very important development of sub- 
marine telegraphy. 

‘In conclusion we wish to acknowledge our indebtedness to Dr. 
Muirhead for the loan of the instruments exhibited, and to Mr. Edgar 
for a great deal of valuable information and also to Prof. Ayrton for 
permission to exhibit the recorder slips illustrating the use of con- 
densers and curbing. 

Figs. 19, 20, 21 and 22 are adapted from diagrams in the Eastern 
Telegraph Company’s pamphlet on the automatic curb transmitter. 








CASSEL GOLD COMPANY, 





By E. ANDREOLI. 





Bis repetita placent. Such appears to be the maxim of H.R. 
Cassel, of New York, who, 14 years ago, sold his so-called 
process for extracting gold from its ores by electrolysis to 
the English public. He has just registered in this country 
a company for extracting gold, the capital of which is a 
mere bagatelle—£500,000 ; but such history does not repeat 
itself, and no doubt the reply to his demand will be “non bis 
in idem.” 

There was nothing in the Cassel electro-chlorination 
which, from the electrolytical point of view, could be con- 
sidered as true, practical and sound ; it could not work—it 
never did. His present process is no better than the 
first one. 

It is generally known that an aqueous bromine solution 
dissolves finely divided gold; but Cassel says that he has 
found that an oxybromide solution, such as is obtained by 
the electrolysis of bromide of potassium, is a more powerful 
and more efficient solvent for gold. 

This is a rather questionable statement. His tank is 
divided into two compartments by a diaphragm made of 
asbestos cloth, which, of course, is not bromine proof ; his 
anodes are made of carbon. Bromine gradually accumulates 
in the positive department, with formation of bromate of 
potassium, which is precipitated at the bottom of the tank, 
and also of bromine gas. At the same time, however, 
adds Cassel, water is being decomposed, the oxygen of which 
is set free at the anodes, and then combines with the bromine 
to form an oxygnated or an oxybromide solution. When 
the solution in the positive compartment is sufficiently 
charged with bromine, which can be readily ascertained by 
its red colour, it is withdrawn through the taps, and flows 
into a rotating cylinder full of ore, which is revolved during 
about two hours, until the gold is all dissolved. Then the 
mixture of ore and solution is dumped into a filter. This is 
not all. The potash formed in the negative department is 
used by Cassel to leach the gold and bromine which are still 
in the tailings. The potash combines with the bromide, and 
also with the bromide of gold, according to the following 
equation :— 

Au Br, + Br, + 7K OH = Au (0 BH), 
K,0+4KBr+KBr0 + 2H, 0. 


The gold is precipitated on scraps of iron and pieces of 
carbon, and the bromine solution from which the gold has 
been precipitated is again subjected to electrolysis. 

Such is the new Cassel electrolytic extraction of gold from 
its ores. 

Mr. Cassel ought to read Luckow’s paper, in which, 
among other things, he will find the following: “ By electro- 
lysis, iodine and bromine are separated from solutions of 
iodides and bromides. Sodates and bromates are produced 
simultaneously from the iodides and bromides of the metals 
of the two first groups, especially in concentrated solutions, 
When the solutions of the chlorides, bromides and iodides 
contain free alkali, only chlorates, bromates and iodates are 
produced.” 

This — is not, like the cyanide of potassium process, 
applicable to quantities of ore representing 100 or 200 tons 





which are leached in a single tank; besides, it require 
agitation of the ore in contact with the solution, which is 
prohibitive. 

It is hardly worth our while to go thoroughly, not into 
the merits but into the shortcomings and errors of that 
audacious adaptation of the electric current to the decom. 
position of bromide of potassium with a view to obtain 
bromine. Ordinary bromine would be ten times preferable 
to electrolytic bromine ; it is not a better solvent of gold 
than chlorine, and electro-chemists will be surprised to gee 
that such a clever man as H. R. Cassel has not thought of 
decomposing chloride of sodium, which is much cheaper 
than bromide of potassium, and of sending chlorine and 
water through the auriferous mass of ore. There are very 
obvious reasons which prevent him from making such a 
suggestion. 

There is not an electro-chemist who does not know that 
he can produce chlorine by the electrolysis of a chloride of 
sodium solution and apply it to auriferous ores for dissolving 
gold. If he chooses to electrolyse bromide of potassium, he 
is at liberty to do so, and Cassel cannot prevent him from 
doing it; but surely he will not try it, because he knows that 
he cannot decompose the whole of the bromide, that only a 
small percentage of it is really decomposed by the electric 
current, and that a great loss of an expensive salt would be 
caused by the agitation of the bromine and bromide solution 
with the ores. 

Is it too indiscreet to ask one question, one only? Why 
does not Mr. Renner Cassel apply to the Cassel Gold 
Extracting Company, of Glasgow, for his capital ? £500,000 
is nothing when a process for extracting gold is good! Mr. 
MacArthur, of the Cassel Gold Extracting Company, of 
Glasgow, is very fond of electrolysis ; and, in his opinion, 
electrolysis is better, more efficient, and more economical 
than zinc for recovering gold from its solutions. Then 
there is also Mr. Alfred James, of the Cassel Gold Extracting 
Company, who has applied for some patents for electro- 
deposition of gold by the electric current. Surely H. R. 
Cassel would be welcomed by the powerful company, who 
have not adopted his first process, but have adopted his 
name ! 

We have lately been favoured with several wonderful 
schemes for extracting, by aid of electricity, gold from its 
ores and its solutions, but there are few which are more 
remarkable as regards ingenuity, novelty, and origivality, 
than the methods devised by Mr. MacArthur and Mr. Alfred 
James ; and it will be a treat for all persons interested in 
electrolysis to learn how Messrs. MacArthur and Alfred 
James have opened a new field, and have struck out some- 
thing which, although very simple, had never been thought 
of before. 

(To be continued.) 








REVIEW. 





Electro-Métallurgie. By Ap. Minet. 187 Pages. Paris: 
Gauthier-Villars et Fils, &c. 


The book-making machine is used in France as in other 
countries. When we took up this volume, we had hopes of 
reading an up-to-date work on electro-metallurgy. We were 
disappointed, but still have the hopes of one to come. 

Take it in the main it resembles the books of household 
and workshop recipes—the last one copied from the former 
ones with all the errors, antiquated phraseology, and 
“ popular” chemical terms. 

It is one of four volumes, which, according to the preface 
must be studied in conjunction to obtain an understanding 
of the subject of electro-metallurgy. Smee, Faraday, Napier, 
Gore, and others should have been included in the list; but 
they are not even referred to. 

he book is divided into two parts:—One treats of 
electro-metallurgy by the wet method, and the other by the 
dry method. The first part is made up of a great number of 
recipes for electrolytic baths for plating, or for deposition, or 
for refining the several economic metals such as gold, silver, 
copper, lead, &c., but the practice is left out. ‘ 

he second is somewhat better in respect to practice, 
but still sadly deficient. 
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There is enough information to supply the proverbial 
knowledge so dangerous to the student. 

Why water (“Eau” sic) should, in the table on page 21, 
be classed among the elements, with hydrogen, gold, copper, 
zinc, potassium, &c., and have its formula written HO, is 

t finding out. 

We find many such pieces of precise, but incorrect, items 
as this about tanks, or vats, for depositing purposes in 
general:—“la hauteur est égale 4 une fois et demie et la 
Jongueur a deux fois la largeur.” 

There is not the slightest reason set forth for assuming 
that for the generation of electricity power by the “Forces 
naturelles” costs sometimes one-tenth and sometimes one- 
ninth of the cost by steam, as shown by the table on p. 27. 
This is followed by an equally incorrect statement of the 
cost of a water-power installation for electric purposes. 
Engineers well know that circumstances vary so much that 
cost has to be determined in each individual case. 

There is generally a motif for each book. Can it be that 
this paragraph on page 84 contains it ? 

“ Procédé Minet. (The Author.) Je pense arriver ’ rendre 
practique un procédé qui a quelque analogie avec le procédé 
Gaze; d’une application age simple et plus économique 
peut-ctre..... Son étude n’est pas assez avancée pour 

wil soit encore possible de la décrire.” 

All hail! The coming Man! Messieurs, gold miners, 
stop your mills and electro-deposition of the precious metal 
from your cyanide solutions, for the Procédé Minet is on 
the way, and when it arrives——but, perhaps, you are not 
“lus simple.” 





CORRESPONDENCE. 


Regulating Boosters. 


I should be much obliged if you would inform me, through 
your paper, of the best method of connecting up a booster 
(of the single armature with two commutators type) for 
charging cells. The regulation cannot be effected through 
the field coils, as any reduction in the magnetic flux, with 
a view to decrease the volts of generator, increases the speed 
of the motor. As there isa Neville cut-out to be placed in 
circuit with the cells, it would not do to use a series resistance 
in series with cells, as no regulation could be effected till 
there was a current through the series resistance. 

Could the speed of the motor be satisfactorily regulated 
through a resistance in series with the motor windings, keep- 
ing the excitation constant ? 

I enclose diagram of connections. 





“ Reader.” 


[The method proposed, namely, inserting a variable resist- 
ance on the armature of the motor side of the booster or 
motor generator is the one usually adopted and is effective. 
—Eps. Exec. REv.] 





The New Earthing Device. 


We are somewhat surprised to note that in your last issue 
our good friends, Messrs. Drake & Gorham, should have 
seen fit to criticise the Steele & Johnson earthing device in 
so harsh a manner. 

Surely it would have been fairer to wait until they had an 
opportunity of inspecting and testing this instrument. 

We hope, at an early date, to afford Messrs. Drake and 
Gorham, in common with the remainder of the electrical 
industry, an opportunity of testing the merits of this device, 
but in the meantime, we may say that we are satisfied with 
the novelty and validity of the patent, and before accepting 
the sole license for the manufacture of these instruments, we 
naturally sought expert opinion and advice. 

We believe, ourselves, that the invention is not only novel, 
but that the patent is perfectly valid, and does not infringe 
on anything previously done. 


July 21st, 1897. 


Veritys, Limited. 





Commutator Bars. 
I would like to ask if anyone finds Messrs. Bolton’s “ List 
of stock sections of commutator bars” of any use? It gives 
only three dimensions, “ width and thickness on thick and 





thin edges,” but no statement of angle between the inclined 
sides nor, what would be better, the number of bars which 
make a complete circle. Some month’s ago I asked Messrs. 
Bolton to supply a list giving these desirable figures, but they 
replied that their customer’s are quite satisfied with the list 
as it is, I have applied 
t ae t 2 1 
7 fn i 
to some hundreds of their stock sizes, with the exasperating 
result that the angle is such that the bar, in many cases, will 
not make up into a complete circle with parallel mica. The 
list is, therefore, not practical, and leads me to order special 
sizes in nearly every case after wasting time calculating what 
should be stated by the maker. The list does not even state 
the quickest way of arriving at the number of sections. It 
only “ requests that this number shall be stated on all orders.” 
Theodore Stevens. 





LEGAL. 





British ALUMINIUM Company v. ARMSTRONG, MitcHELL & Co. 
At the end of last week before Mr. Justice North, learned counsel 
(Mr. Graham) mentioning this case, said that it was a motion for 
judgment in default of delivery of defence. The action was to 
restrain the infringement of patents relating toaluminium. A defence 
was put in a long time ago, but was subsequently withdrawn; so now 
it was just the same as if no defence had been filed. The plaintiffs 
did not ask for an inquiry as to damages, because the damages were 
very small. All they asked for was an injunction and the delivery 
up of any aluminium which the defendants had in their possession, 
and a reference tothe taxing master to tax the costs. 

His Lorpsure made the order asked for. 





Yeti v. Rounps Accumunator Company, LIMITED. 


Tus plaintiff in this action, Mr. C. H. Yell, an electrician, sued the 
defendant company at the Lord Mayor’s Court, to recover the sum of 
£36 5s. for rent of offices alleged to have been used by the defendant 
company. 

Mr. WitpEy Wariaut, who appeared for the plaintiff, stated that 
his client was formerly in the employ of the syndicate, which was 
afterwards formed into the defendant company, and he was directed 


_ by the syndicate to find offices for the company. He accordingly 
” did so, and by desire of the signatories, who were then acting as 


directors of the company, he took offices in his own name, becoming 
responsible for the rent. A quarter’s rent was paid by the signatories, 
but after that plaintiff was unable to get any rent from the directors 
of the company. The defendants stated that they had never used 
the rooms, and that they had transferred to plaintiff certain furniture 
in payment of rent. The plaintiff alleged that the furniture was 
only worth £6, and it was unlikely that he would ps it in pay- 
ment of his rent. On being cross-examined, plaintiff admitted that 
he was convicted at the Central Criminal Court in January last and 
sent to gaol for a month for forgery. Eventually the jury returned 
a verdict for the defendant. 








BUSINESS NOTICES, &Kc. 





Bankruptcy Proceedings.—Under the failure of Sir 
Wn. E. J. Vavasour, Bart., of Tadcaster, Stoke-on-Trent, and Lon- 
don, the first meeting of creditors was held last Monday, at the 
London Bankruptcy Court, before Mr. A. H. Wildy, official receiver. 
The debtor having for 13 years acted as Commissioner in lunacy, suc- 
ceeded to the estates in 1885. They are charged to the extent of 
£99,000, and the income is not sufficient to provide for the charges, 
interest, and maintenance, to which fact the debtor ascribes his 
appearance in the Bankruptcy Court. He does not regard the estate 
as being in an insolvent condition, but on the contrary, he is of 
opinion that if it be properly administered sufficient will be realised 
to pay in full the total amount of the claims against it and to leave a 
considerable margin for his benefit. No statement of affairs has yet 
been filed, but Sir William estimates that in addition to the £99,000 of 
secured debts, there are unsecured debts to the amount of about £6,000. 
He further states that having studied electricity for some years, in 
the course of which he patented certain inventions, he disposed of 
some of them to the Globe Electric Light Company in 1891 for 
£5,500 in shares. He was the managing director of that company, 
also of the Askester Electro-Motor and Accumulator Company, 
Limited, but neither of them are doing any business and will shortly 
be wound up. The Chairman reported that the debtor had con- 
sented to an adjudication in bankruptcy. The creditors decided to 
leave the matter in the hands of the official receiver to be wound up 
in the usual manner. The public examination is appointed for 
August 10th. 

Under the failure of William Marshall, electrical engineer, &c., 16, 
Tokenhouse Yard, E.C., the first meeting of the creditors was held 
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on Wednesday at the London Bankruptcy Court, and was adjourned 
for three weeks with a view to payment ofall debts in full. The 
debtor commenced business in January, 1895, with £1,500 capital, 
and attributes his failure to losses in connection with the City of 
Mexico Tramways, and to having accepted shares in lieu of cash from 
the London Electrical Omnibus Company, which shares he has been 
unable to realise. 


Electrical Wares Exported. 





Ware Enpine Jory 26TH, 1896. | Wax Enpina Juty 20rTx, 1897. 
£ £ 6. 
Adelaide ae «. 26 0O| Adelaide ee «- 104 0 
Alexandria... oo 936 0] Aden ... “ea oa mono 
Amsterdam... - 178 0 | Alexandria. Telep. mat. 29 0 
Auckland oe -- 13 O]| Amsterdam _... ss, 200 
Bilbao ... = - 35 0 zs Teleg. mat. 85 0 
Bombay... os «- 127 O| Antwerp... vee o. 40 0 
Buenos Ayres. Teleg.mat. 287 0 | Bombay... “06 as DO 
Calcutta ee -. 50 O| Bordeaux coe «. 40 0 
Cape Town ... «. 464 0 | Boulogne aes os an 00 
Colombo ie «. 697 O| Cadiz... eee sos ao 10 
Copenhagen ... ee 68 O|} Calcutta ‘ios wo co 0 
Delagoa Bay. Teleg.mat. 36 0|CapeTown ... .. 40 0 
Darban ... ne «. 667 0 | Colombo as oe 226 0 
East London ... « 870 O| Durban ... wee oo 286 0 
Flushing uae «- 18 0] East London ..., oe 131 0 
Gothenburg... -- 9325 O| Gibraltar on . 1,000 0 
Hong Kong ... -- 384 O}| Halifax ... see a“ 0 
Launceston... «- 61 0} HongKong .., wo. 56 0 
Madras ... Se -- 86 O/| Launceston... oe 52.0 
Melbourne as .« 9833 0 | Madras ... eee as EDO 
* Teleg. mat. 516 0} Malta. Teleg. mat. ... 123 0 
Monte Video ... ... 50 0] Otago ... sos cone, OO 
Montreal. Teleg. mat. 30 0 | Passages “ss ww. 382 0 
Pesth. Teleg. mat. ... 273 O| Penang ... os os ae a0 
Port Elizabeth ... ee 206 O | PortChalmers ... oe 22 0 
» Said ere .. 64 0 » Elizabeth ... oo. 235 0 
Shanghai = -- 542 O| Rangoon ane <a 40 0 
Singapore sew oe 190 0 4 Telephone ... 44 0 
Stockholm pes -- 160 O | Shanghai aise oo 14°0 
Sydney ... xs « 264 0 | Singapore = oo “SL O 
Townsville aaa 1,142 0 a Telephone ... 28 O 
Valparaiso ove «» 40 0} Smyrna. Teleg. mat... 36 0 
Sydney ... oe oo 1,116 0 

Wellington... <s oe eo 

Tots] £7,818 0 Total £4,520 0 











Foreign Goods Transhipped. 


£& 4 
Halifax ... see on. ae 


Dissolution of Partnership,—Messrs. F. King and 
W. P. Mendham, hitherto carrying on business at Bristol as electrical 
engineers, have dissolved partnership by mutual consent as and from 
December 31st, 1896. Debts attended to by Mr. W. P. Mendham. 


Electric Pumping Machinery.— The Worthington 
Pamping Engine Company, of Queen Victoria Street, have just issued 
a new edition of their general catalogue, which shows s number of 
new designs of steam pumping machinery. The various types of 
Worthington pumps now so extensively used and so well known are 
illustrated, and a good deal of descriptive letterpress accompanies 
the illustrations. In electrical pumps we observe the Worthington 
direct-connected electric pump for house tank and similar service, 
which is made for 200 or 400 gallons capacity per hour; the 
Worthington electric power pump, which is intended to meet the de- 
mand for a greater capacity than the house tank pump, is made for 
& capacity of from 450 gallons to 1,700 gallons per hour. The triplex 
electric mine pump described is designed to deliver 1,000 gallons per 
minute against a vertical head up to 1,500 feet. The water end con- 
sists of six single-acting outside packed plungers, arranged in pairs, 
driven by three cranks set at 120°. The motive power is furnished 
by two electric motors coupled directly to a countershaft, and driving 
the pump through a single reduction of double gearing. The 
Worthington Triple “Steeple” pump described is directly geared to 
an electric motor. The catalogue is a small one of very convenient 
dimensions, and a great deal of information is contained in its 150 
pages. 


Electrical Eogineering in Chili—The Allgemeine 
Electricitiits Gesellschaft, of Berlin, is reported to have secured a 
number of electrical engineering concessions in Chili, included among 
which is the acquisition of the tramways in the town of Santiago, 
and the conversion of the same into electric lines. The central elec- 
tricity supply station is also to be capable of supplying current for 
lighting purposes. The company has also acquired a concession to 
utilise the water power of the Naijo River. 


Electric Fire Alarms.—The Metropolitan Asylums 
Board has engaged Mr. H. R. J. Burstall, electrical engineer, to pre- 
pare @ specification for the execution at a cost of £140 of certain 
alterations to the electric fire alarm system at the South-Eastern 
Hospital. Tenders are to be invited. 


Electric Signal Lights on Board Ship.—A new patent 
electric signal light indicator and alarm is being introduced by 
Messrs. Claud Hamilton, Limited, of Waterloo Street, Glasgow. It 
is intended for use where electric masthead, side, and anchor lights, 
or other electric signal lights are fitted, and is for the purpose of 
giving notice to the officer of the watch should any of these lights 


eee 


fail. The lights are switched on from the indicator erected in the 
chart room, pilot house, or elsewhere, and should any light go out, a 
alarm bell will ring and an indicating lamp will light up. The bg) 
will draw the attention of the officer in charge to the fact that some 
signal light has failed, and its indicating lamp will show which one, 
A reserve lamp is provided in each signal lantern which, whey 
switched in from the indicator will, if burning properly, automat. 
cally stop the alarm bell and extinguish the indicating lamp. Should 
the dynamo supply fail from any cause the bell will ring, but in this 
case none of the indicating lamps will light, and the officer will know 
that the fault lies between the indicator and the engine room. 4 
testing key is provided for each lantern, on pressing which it can be 
ascertained whether the indicator is in proper working order or not, 
and also if each signal lamp is burning properly, and this is done 
without even momentarily breaking the circuit of the signal lamp, 
The mechanism of the indicator may be used to work other indicati 
lamps and alarm bells fixed on bridge or other part of the vessel, 
which work simultaneously with the main indicator. We under. 
stand that this apparatus, though only recently brought out, has been 
already fitted into several important steamers and yachts with satis. 
factory results. 


For English Contractors.—The British Vice-Consul at 
Bordighera, in a recent report to the Foreiga Office, says:—“ The 
English electrical engineers, who obtained a concession for electric 
lighting, stated that, except to a small extent, it did not suit them to 
obtain their plant from England, not because of slight extra expense, 
English electrical machinery being superior to that of Continental 
manufacture, but because English manufacturers have no branches 
in Northern Italy, whereas at Turin and Milan branches are to be 
found of Belgian, German, or Swiss firms, where every information 
could be found, and prompt delivery of goods guaranteed.” 


For Sale.—From our “ Official Notices,” ape yr will 
be obtained of a sale of plant, machinery and stock of the United 
Gutta Percha and Rubber Company, Limited (in liquidation). 


Gas.—A gas explosion at Tyson Road, Forest Hill, on 
Tuesday, causing damage to life and property. 


Incandescent Lamps and Fittings.—Messrs. Downie 
and Adams, who are carrying on business as electrical suppliers at 
24, Newman Street, Oxford Street, W., have sent us a copy of their 

rice list of incandescent electric lamps, which is one of their special 
ines. There are eight pages of illustrations showing the various 
styles and shapes of lamps, with crinkled, frosted and cut glass bulbs. 
Lamp rac as &c., are also shown. The list is well set out, and 
good paper and printing are noticeable points. 


Liquidation Notices.—A general meeting of the mem- 
bers of the Phonophore Company, Limited, will be held at 85, Queen 
Victoria Street, E.C., on Wednesday, August 18th, at 4.30 p.m., for 
the purpose of hearing an account of the winding up proceedings 
from the liquidator (Mr. Chas. Isaac). ?— 

Creditors of the Electrical Installation Company, Limited, are 
required to send particulars of their debts or claims and the usual 
information to Mr. J. G. O'Brien, of 135, Victoria Street, S.W., the 
liquidator of the company, on or before August 31st, 1897. 


Speed Counter and Chronograph.—We _ illustrate 
below Berend’s combined speed counter and split-seconds anti- 
magnetic chronograph. The instrument can be use for speeds up to 
5,000 or 6,000 revolutions per minute. The loose point is inserted in 
the engine or motor shaft, and by gentle pressure the counting gear 






O .BEREND & CS 
LON.OON. -E.C: 





ESE 


Fia. 1. 


and chronograph are immediately and simultaneously started. Fig. 2 
shows the face of counter. The long hand of the chronograph counts 
seconds and fifths, the small dial registering the minutes. Fig. 1 
shows a small projecting “ ear,” or lever, at the right-hand side of the 





dial, and when this lever is pressed, the hands are at once reset. The 
counters are supplied by Messrs. O. Berend & Co., of Basinghall 
Avenue, E.C. 








Yo. 41 


Pari 
page 12 ‘ 
Russ 
burg, ea! 


to have 
puilding 
intendec 
systems 
js under 
burg, #2 
the nece 

The 
with thi 
Standar 
The list 
training 
electric 
some of 
studenti 


Ayt 
of inca 
comme! 
to by tl 


places. 


Abe 
last thi 
system 
and ha 
at 440 
withou 
tion ha 
of thei 
the eqt 
lamps, 
at 440 


makin: 
other | 
middle 
of the 
have | 
althou 
and B 
first w 
ment 

elect’ 


port o 
of inc 
it has 


catior 
electr 
The s 


Brust 
Grant 
order 


ferre 
The 1 


week 
for ¢ 
J owe 


mitt 
the i 


that 
out | 


Cou! 
Bou 
to 81 


curr 


Cler 
of ¥ 


eng 
sho 


i, 
23, 1897, 


a 


ed in the 
80 Ont, an 
The bell 
that 80me 
hich one, 
ch, When 
automati. 
. Should 
ut in this 
will know 
room. 4 
it can be 
r or Not, 
3 is done 
al lamp, 
rdicatin, 
1€ Vessel, 
€ under. 
has been 
ith satis. 


Dnsul at 
:—" The 

electric 

them to 
expense, 
tinental 
ranches 
ire to be 
rmation 


ars will 
United 


ill, on 


Jownie 
liers at 
of their 
special 
various 
3 bulbs, 
ut, and 


memn- 
Queen 
m., for 
edings 


d, are 
> usual 
V., the 


strate 
| anti- 
| up to 
ted in 
3 gear 


‘ig. 2 
yunts 


ig. 
f the 


The 
hall 





——7_™ 


Vol. 41. No. 1,026, Jory 23, 1897.] 


THE ELECTRICAL REVIEW. 115 





——— 


Parish of St. Mary, Islington.—An advertisement on 
page 12 of supplement may interest electric lighting contractors. 


Russian Electrical Exhibition, 1899.—At St. Peters- 
parg, early in 1899, an electrical exhibition will be held under the 
ment of the Russian Electro-Technical Society. It is desired 
to have everything pertaining to electricity on exhibition. The 
puildings will be somewhere about the centre of the city, and it is 
intended that electric yachts shall ply on the canals, and that various 
systems of electric railways, elevators, &c., shall be in operation. It 
js understood that the Russian Government, the City of St. Peters- 
burg, and the above-mentioned Electro-Technical Society, will furnish 
the necessary expenses. ‘ 

The Training of Electrical Engineers.—A pamphlet 
with this title has been issued, dated June, 1897, by the Electrical 
Standardising Testing and Training Institution, of Faraday House. 
The list contains full information regarding the Institution course of 


training, and also of the various municipal authorities and borough 
electrical engineers associated with the Institution. Ph phs of 
some of the officials, and views of the departments and works where 


students spend part of their time, add interest to the pamphlet. 








ELECTRIC LIGHTING NOTES. 





Ayr.—Various extensions of the mains and the adoption 
of incandescent electric lighting for lighting certain streets, as re- 
commended by the electrical engineer, Mr. Fuller, have been agreed 
to by the Council. The old gas lamps will be used for the incan- 
descent electric fittings. Arc lamps are to be put up in several 
places. 


Aberdeen.—The Aberdeen Works have been busy for the 
last three months making pee to change over their entire 
system from one of 110 and 220 volts to one of 220 and 440 volts 
and have just effected this change over, the supply now being given 
at 440 volts between the outers. This change has been effected 
without for one moment discontinuing the supply, and the Corpora- 
tion have already or are at present thoroughly overhauling the whole 
of their consumers’ wiring, and have changed at their own expense 
the equivalent of 26,000 lamps of 8 C.P., made up of incandescent 
lamps, arc lamps, and motors. No consumer is supplied with current 
at 440 volts. In case of old three-wire installations the difficulty 
has been got over by bunching the two old outers together and 
making one pole of them, and using the old middle wire for the 
other pole. They have been enabled to do this in every case, the 
middle wire having usually been put in of the same section as each 
of the outers in the original wiring. All the dynamos in the Works 
have been or are being rewound for the increased voltage, and 
although Aberdeen was long behind larger works such as Edinburgh 
and Bradford in commencing the change over, they claim to be the 
first works to actually complete the work. The whole of the arrange- 
ment and work has been carried out by Mr. Alfred Blackman, the 
electrical engineer to the Aberdeen Corporation. 


Beccles,—The Council has appointed a committee to re- 
port on the question of electric lighting the town, the present system 
of incandescent gas lighting having been found so unsatisfactory, that 
it has been resolved to discontinue it. 


Belfast.—There was no opposition last week to the appli- 
cation by the Belfast Corporation for a loan of £125,000 to build an 
electric light station, and carry out other improvements in the city. 
The sum set down for electric lighting is £65,000. 


Bermondsey.—The Vestry has resolved to oppose the 
Brush Provincial Electric Lighting Company and the Bourne and 
— Company in their respective applications for provisional 
orders, 


Bootle.—The electric lighting scheme, to which we re- 
ferred at length last week, has been adopted by the Town Council. 
The total cost is £35,000 for 8,000 8-C.P. ps. 


Bradford.—The two resolutions to which we referred last 
week duly came before the Council. That proposing to raise £50,000 
for electric lighting extensions was carried unanimously, but Mr. 
Jowett’s motion regarding the lighting of tie Lister Park was only 
carried so far as concerns the institution of inquiries by the com- 
mittee. The question of doing the work depends upon the result of 
the inquiries. 


Bridgwater.—The Town Council on 15th inst. decided 
to adopt the report of the Lighting Committee, which suggested 
that electric light on the low tension system should be used through- 
out the borough. 


Broadstairs.—The Broadstairs and St. Peter’s District 
Council have resolved to oppose the application to Parliament by the 
Bourne and Grant Electric Lighting Company, Limited, for powers 
to supply electric light and energy in the district. 


Cardiff.—The Corporation has offered to supply electric 
current to the Workhouse at the rate of 6d. per unit for the first hour, 
and 17d. per unit for subsequent hours of lighting each day. The 
Clerk has been instructed to ask the Corporation to give an estimate 
of what the annual cost of lighting would be. 

The Council has resolved to increase Mr. Applebee’s (the electrical 
engineer) salary from £200 to £300. Mr. Applebee submitted figures 
showing salaries paid to borough electrical engineers in other towns. 


Cardiff.—The City Council last week discussed two 
applications for permission to run overhead insulated electric light 
wires across Bute Street. The Public Works Committee had given 
the permission conditionally, but the Council by a large majority 
refused to do so. One speaker said that the Public Works Com- 
mittee insisted upon one of the firms applying to the Board of Trade 
for consent. The Board of Trade offered no objection, and he did 
not see why the Council should object. 


Chislehurst.—At a meeting of the Council on Friday, 
the clerk reported the reception of the draft license of the Chisle- 
hurst Electric Lighting Company by the Board of Trade, to whom 
the company have to give security of £1,000, to show that they are 
able to carry the work out. This form of procedure was adopted in 
order that the company might start work at once, without waiting for 
the passing of the provisional order, which is to be applied for in the 
next Session of Parliament. The price charged to private consumers 
is fixed at 13s. 4d. for 20 units, and after that at 8d. per unit, and for 
public lighting the price has to be fixed by mutual agreement or arbi- 
tration. The Council approved of the draft license. 


Coventry.—The Electric Light Committee recommend 
an extension of both the generating plant and the supply mains. 
They also recommend the adoption of arc lighting in certain streets, 
40 lamps being used. It is proposed to put down one 300 kw. steam 
alternator with the necessary addition to the engine room, switch- 
board, &c. The total length of the streets in which it is proposed to 
lay mains is 7} miles. The total cost of the scheme is £37,900, 
= which application would be made to the Local Government 

oard. 

When the scheme was discussed by the Council on Tuesday, objec- 
tion was taken to the list of streets along which it was proposed to 
lay mains, and ultimately it was decided to adjourn the further con- 
sideration of the report for a month. 


Crieff.—The Town Council, notwithstanding the offer of 
Sir P. K. Murray of free water power, is far from unanimous 
respecting the electric lighting question. At the last meeting a 
resolution was before that body arranging for a report on the subject 
from a practical electrician. Seven voted in favour of the motion, 
and five in fayour of a motion to reject Sir P. K. Murray's offer. 
By a majority of two votes, therefore, Mr. Wm. Arnot, of Glasgow, 
is to be asked to report. 


Dundalk,—The Town Commissioners last week approved 
a copy of the order in Council, dealing with the scheme for construc- 
tion of a line of electric trams through Dundalk and on to Blackrock, 
and also the position with regard to the electric lighting scheme. 
The only amendment made was in the height of the poles carrying 
the electric wires. These are to be at least 25 feet. 


Eccles,—Last week a Local Government inquiry was held 
respecting the Council’s application for power to borrow £11,408 for 
electric lighting. Mr. S. V. Clirehugh gave evidence as to the 
scheme. There was some opposition by the Property Owners’ Asso- 
ciation. 

Galashiels,—An electric light company has given notice 
that it is its intention to apply for a provisional order. The Cor- 
poration has refused its consent. 


Glasgow.—The report of the Electricity Committee for 
the year ended 31st May last states that the gross revenue amounts 
to £30,474 16s. 1d., and the gross expenditure to £12,475 14s. 3d., to 
which is added depreciation written off capital £10,705 10s.—the 
balance carried to profit and loss account being £7,293 11s.10d. The 
committee had to meet the following requirements:—Interest on 
loans £4,300 9s., and sinking fund £1,466, leaving a balance on the 
year’s operations of £1,527 28. 10d. This balance is, in terms of 
Section 52 of the Glasgow Corporation Electric Lighting Order, 1890, 
transferred to the credit of the gas account, to meet the deficit in 
connection with the electricity department for the year 1895, which 
was borne by the gas department. 

The minutes of the Watching and Lighting Committee of July 9th, 
which were approved by the Council last week, stated that the in- 
spector of lighting had commenced to fit the new arms on the electric 
light pillars, and that at July 8th 24 were finished and lighted ; 
that as on July 16th four more wonld be lighted, that would leave 70 
to fit on; and that, as it is not possible to finish the work at the pre- 
sent rate by the end of this month, when the Brush arc lamps are 
to be handed over to the purchaser thereof, it would be necessary to 
fall back on the gas lamps for a short time. The Committee, having 
considered the matter, approved of the use of the gas lamps in the 
meantime. ' 


Gravesend.—The Committee of the (ravesend Town 
Council appointed to report. on the proposals of Crompton & Co., 
Limited (acting with the Electric Supply Corporation, Limited), 
also with the Edmundson’s Electric Corporation, Limited, and also 
the Great Western Electric Light and Power Company, Limited, to 
obtain statutory powers for lighting the borough with electricity, 
have decided that the matter is too considerable for a committee to 
deal with, and consequently ask the whole Council to discuss the 
question. 

Hastings.—Last Friday the question of the purchase of 
the Electric Light Company’s undertaking (including the front line 
plant, for which £3,200 is to be paid), came finally before the Town 
Council, and the matter was settled. The undertaking will accord- 
ingly be taken over at an early date. 


Hereford.—A proposal was before the County Council 


last week in regard to the lighting of the Asylum. A committee 
proposed to adopt electric light in preference to extending the ga 
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works. They stated that the initial-outlay of an electric light in- Ryde,—We learn that the Council will oppose the app]. 


stallation would be greater than enlarging the gas works, but the 
annual saving in the cost of producing electric light will, in a few 
years, recoup the extra outlay. This economy will be partly effected 
by utilising the steam at present only used for heating the asylum, 
to create, in the first instance, electrical power, and afterwards ex- 
haust steam for heating. This method of heating and lighting is 
stated to have proved thoroughly efficient and economical at Dorset 
County Asylum. Decision on the report was deferred. 


Kintbury.—The lighting of the mansion at Elcot Park 
with the electric light has been carried out by Edmundson & Co., 
Limited. 

Leamington.— The Town Council has decided, by 
unanimous vote, to apply for a provisional order for the electric 
lighting of the town. This decision is an answer to a notice from 
the local Electric Lighting Company of its intention to apply for 
statutory powers. 


Leith,—The Electric Lighting Committee, which has been 
going into the questions of electric lighting and tramway haulage, 
consulted Prof. Kennedy, and he proposed that plant be put down 
for supplying 12,000 8-C.P. incandescent, and 64 arc lamps. The 
committee recommended the sdoption of the scheme, and that a 
resident electrical engineer be appointed for the work at £300 per 
annum. The Council has approved the report, and has voted in 
favour of providing in the buildings to be erected for tramway 
haulage. A proposal to see at what price they could obtain current 
for lighting from Edinburgh was lost. 


Lewes.—An electric light company is in communication 
with the Town Council, and proposes to apply for electric lighting 
powers for the district. For some reason or other some of the 
councillors seemed to treat the matter as a huge joke. 


Leyton.—Mains are to be extended in Harold Road, so 
as to supply current to the Great Eastern Railway Temple Mills 
Goods Station. The Electric Lighting Committee recommend the 
Council to undertake the wiring of consumers’ premises on terms 
suggested by the resident electrical engineer. 


London, E.C.—Last week the Commissioners of Sewers 
unanimously adopted a recommendation of the Street Committee, 
that the City of London Electric Lighting Company should be 
informed that in the future the Commissioners would insist on the 
due observance of the terms of the agreement in regard to the 
amounts to be debited for depreciation in the accounts of receipts 
and expenditure. Mr. Morton complained strongly of the heavy 
charges made by the Lighting Company to private consumers, and 
said that the Commissioners had been badly advised in entering into 
the agreements in reference to the supply of the electric light in the 
City, and had been “taken in” all round. Some people might haye 
made £100,000 or £200,000 out of the contract by speculation, but it 
was a bad bargain for the private consumers. In reply to questions, 
Mr. Morton and others said that every effort had been made to induce 
the Electric Light Company to reduce their charges; but to all they 
had received the same reply—that it could not be done at present. 
We have no doubt that the City Company has so much business at 
present that it does not need to reduce the price to secure fresh 
custom ; but perhaps we may suggest to the company that the time 
has come for something in the nature of a reduction being made, as 
being due to the public. It seems out of all reason that the City 
Company, with its splendid district, should charge 8d. per unit. 


Patrick.—The Commissioners have received notices from 
the Kelvinside Electric Company and the Imperial Electric Light 
and Power Company of their intention to apply for provisional orders 
for the electric lighting of the burgh, and to ask the Board of Trade 
to revoke the order granted to the Commissioners, on the ground that 
the latter had failed to carry same into effect. 


Portsmouth.—The Electric Light Committee recommends 
the acceptance of Mr. Quick’s tender for raising the roof of the store 
at the electric light station. The Council has agreed that the price 
of the electric current for motors be reduced from 24d. to 23d. per 
unit. 


Prescot.—The District Council’s lighting contract with 
the British Insulated Wire Company expires at the end of the year, 
and a Committee has been appointed to consider whether electric 
lighting shall be continued, and generally to go into the question. 


Prestwich.—The District Council has referred to a Com- 
mittee to consider whether a firm of electricians shall be allowed to 
undertake electric lighting in the district and apply for such powers 
from the Board of Trade. 


Provisional Orders.—The Bills containing provisional 
orders for electric lighting schemes relating to the following places 
were, on 19th inst., before the examiners in the House of Commons, 
and were found to have duly complied with the standing orders :— 
Levenshulme, Moss Side, Stretford, and Withington, Northwich, 
and Bangor. The Bills will come in due course before the unopposed 
committee. 


Rowley.—The District Council has received notices from 
the Midland Electric Corporation for Power Distribution, Limited, 
and the South Staffordshire Blast Furnace Power Syndicate, of their 
intended applications for provisional orders to supply electricity 
within the district of the Council. 


* Rothesay.—The Council will oppose the application of 
the Electric Power Company for a provisional order. 


cation of the Ryde Electric Light Company for a provisional order, 


Smethwick.—The District Council will oppose the appli. 
cations of the Midland Electric Corporation and the South Stafford. 
shire Blast Furnace Power Syndicate for provisional orders. 


Tottenham.—The District Council has received notice 
from the Bourne and Grant Electricity Supply Company of intendeg 
application for a provisional order. 


Wakefield,—It is expected that the electric light under. 
taking will be completed some time during August. The Electric 
Lighting Committee made an inspection of the main tioroughfare 
“se days ago for the purpose of arranging the positions of the are 

mps. 


Wallsall,—Mr. Robert H. Bicknell, Local Governmert 
Board inspector, held an inquiry at the Guildhall, Walsall, on Thurs. 
day of last week, respecting an application by the Coporation for 
sanction to borrow £1,851 for the purpose of electric lighting. Mr, 
Wylie, the Corporation electrical engineer, gave details as to what 
was required, and added that the total number of lamps in existence 
in the borough was 6,357, not including the applications to be joined 
up. The proposed extensions would give them 1,000 more lamps, for 
which the Electric Lighting Committee had 350 applications, owing 
to the increased demand for the illuminant; the summer maximum 
was equal to last winter’s maximum. 


Westgate-on-Sea,—Mr. Hawtayne has had an interview 
with the Council in respect of the proposal to light the district with 
electricity. Mr. Hawtayne said the high class property in the place 
made it a fair field for electric lighting. At Westgate gas was 4s. 9d, 
per 1,000, and he thought, from a rough calculation he had made, 
that electricity could be supplied at 6d. per unit, which was equal to 
gas at 3s. per 1,000. It was resolved to consider the question at a 
special meeting. 

Willesden,—Mr. W. H. Trentham, electrical engineer, 
has submitted a lengthy report upon the proposed electric lighting 
of Willesden. He recommends the high pressure alternating system, 
and discusses the most suitable area and the likely requirements of 
consumers. The engineer to the Willesden Council (Mr. 0. C. 
Robson) has also drawn up a report discussing the proposal, and he 
is anything but hopeful as to results. 





ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 





Brighton-Rottingdean.—The seashore railway is now 
about to resume running. The car wrecked. by the great storm of 
last December has been replaced. Short trial trips with the new 
one were made last Saturday. The tests were satisfactory, for the 
tide was at the full, and the depth of water over the track was 12 
to 14feet. The new car only differsfrom the old one in the matter of 
height. The deck now stands at 25 feet instead of 23 feet above the 
level of the rails. The model of the car is the same. 


Calcutta,—The report of the directors of the Calcutta 
Tramways Company for the year 1896 states that the arrangement 
with Messrs. Crompton & Co. for the application of electricity to the 
lines, to which the sanction of the shareholders was given in August 
last, has not been carried through. The reason for this is that the 
Corporation declined to grant the necessary consent to the conditions 
asked by Messrs. Crompton & Co, for the use of electric traction 
within the time stipulated for in the agreement. After the lapse of 
the agreement by efiluxion of time, the company approached the 
Corporation on their own behalf on modified conditions, in order to 
meet the objections of the Corporation. This was in January last, 
and since then negotiations have been continually in progress, and the 
directors deferred the holding of the ordinary general meeting, as they 
felt it would be more satisfactory to be able to place before the share- 
holders a definite scheme for the altered conditions necessary to re- 
equip their property. As the continued delays on the part of the 
corporation to arrive at any conclusion are such as to make it almost 
impossible to say when any definite scheme can be formulated, the 
directors feel it is right that shareholders should now be put in pos- 
session of all the information which the directors can give, evel 
although it may be necessary to call together the shareholders agaia 
when negotiations are brought to a conclusion. 

The chairman of the company (Mr. C. E. Morgan) went very fully 
into this matter in addressing the shareholders at Cannon Street 
Hotel on Tuesdvy. ; 


Halifax.—In our “Contracts Closed ” we give particulars 
of some accepted tenders in connection with the electric tramways. 
Tenders are being invited for the supply of 10 tramcars. The 
Tramways Committee have decided that at Ward’s End the centre- 
pole system, instead of the side-pole system, is to be adopted. 


Liverpool.—The Special Tramways Sub-Committee which 
was deputed to visit several Continental cities and inspect mecha- 
nical and electric methods of tramway haulage, has not yet formally 
presented its report to the General Committee. It is understood, 
however, says the Liverpool Daily Post, that the report will recom- 
mend that an experimental trial be given to the overhead wire elec- 
tric system. 
(Continued on page 121.) 
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se THREE-PHASE POWER AND LIGHT PLANT electric ae and heey transmission on the three-phase 
© appli. AT LIVERP ’ system. Hence, a short description of the company’s pre- 
al order, - mises and plant will be of interest before considering the 
he appli. electrical features of the system adopted. 

1 Stafford. So much has been written and heard of distribution of power The Liverpool Grain Storage Company’s buildings adjoin 
. by multiphase currents on the Continent and in America, the Alexandra Dock No. 3, at Liverpool, and Fave been re- 
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THREE-PHase Moror. 


7E that a description of a plant on the three-phase system, in- cently fitted up with the best types of machinery for hand- 
stalled by the General Electric Company, Limited, of London ling and storing grain in bulk, The premises extend over 
and Manchester, for the Liverpool Grain Storage and Transit an area of about 12,000 square yards, and are divided into 
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— ALTEBNATOR AND ENGINE. 

necha- 

mally Company on their premises at Bootle will be of interest as | two blocks. The electrical generating plant is placed in the 
stig an innovation in this country. eastern block, and the western block contains, at present, the 
~ cleo The Liverpool Grain Storage Company’s buildings are, we = great majority of the electric motors and lamps. 

believe, the first in England to be completely fitted out with The grain is brought alongside the wharf in barges, and 
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the outside leg of the elevating tower is then lowered into 
the hoppers. The chain of buckets inside this leg elevate 
the grain to a certain height, and discharge into the bunker 
of the inside elevator. This elevator, which also consists of 
a chain of buckets, lifts the grain to the top of the elevator 
tower, where it is discharged into a hopper over the weigh- 
ing machine. The grain is then weighed in lots of 5,000 lbs. 
each, an automatic 
record of the 





electric motors in the same, is placed in the western block. 
It consists at present of a Babcock Wilcox water tube boiler, 
worked at 180 lbs. pressure per square inch. This boiler 
supplies steam to one of Belliss’s two-crank compound 
engines. The three-phase generator is coupled direct to this 
engine, which is capable of giving 180 I.H.P. at 375 revolu- 
tions. This alternator is of the Oerlikon induction type, 
such as are now 
being manufac- 





weight passed 
being kept. It 
passes from the 
weighing machine 
on to one of two 
main conveyors. 
The elevator tower 
is placed in the 
centre of the 
wharf frontage, 
and the two main 
conveyors carry 
the grain in one 
or other direction 
across the end of 
the sheds which 
ron at right angles 
to the dock wall. 
These conveyors 
consist of 30-inch 
belts of canvas and 
vulcanised rubber, 
which are con- 
tinually running. 
The grain is de- 
posited on the end, 
and can be taken 
off at any point 
at will to be de- 
posited in either 
of the sheds. 
These conveyors 
are worked in- 
dependently of 
each other by 
separate electric 
motors, and have 
au effective length 
of about 80 yards. 
The grain is 
taken from these 
belts on to smaller 
portable  con- 
veyors, suspended 


temporarily in the a Fia. 4. 


sheda, which place 
thei: grain where 
required ontithe floors. The total quantity which the 
elevators and conveyors are capable of handling in one 
hour is 160 tons. 
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Fia. 1. 


A small portable conveyor is also provided and electri- 
cally driven for elevating and weighing the grain into sacks. 
ELEcTRICAL PLANT. 


The generating pow, which provides the electrical energy 
for the electric lighting of the different sheds, and for the 











tured by the 
General Electric 
Company at Man- 
chester. 

In this alterni- 
tor both the elec- 
tric circuits are 
stationary, and 
only the inductor 
revolves. The 
section of this 
alternator (fig. 1) 
shows the arrange- 
ments of the elec- 
tric and magnetic 
circuits. The ex- 
citing coil, x, is 
supported by the 
main casting of 
the machine, and 
induces a flow of 
magnetic lines as 
indicated by the 
arrows. Thearma- 
ture cores, A A, 
are built up of 
laminated iron 
plates to form 
complete cylinders, 
and the armature 
conductors are 
placed in tunnels 
left in the cores 
near the inner 
circu mference. 
The other half of 
the magnetic cir- 
cuit consists of a 
series of laminated 
projections, K K, 
securely bolted and 
dovetailed into the 





There are in the 
present machine 
eight of these 
laminated blocks 
or keepers placed at intervals round each end of the 
revolving centre, B. The magnetic resistance to the flow of 
magnetic lines is thus a constant for every position of revolv- 























Fia. 3. 


ing keepers. The only difference made, as this part revolves, 
is in the positions at which the flux leaves the armature 
core, A. 

This core is provided ;with eight sets of bars for each 
phase. The conductors of one phase are equally spaced at 
intervals round the inner circumference of the core, A, and 





revolving centre. — 








ler 
ind 
his 
lus 


OW 


D Fas” 


5S re woe @ &@ © @ es 











Tnly 23, 1897.) THE ELECTRICAL REVIEW SUPPLEMENT. [13] 7 


—_——— 


: TELEGRAPH MANUFACTURING ‘ris 


ELECTRICAL AND TELEGRAPH ENGINEERS. 


MANUFACTURERS and CONTRACTORS to the British ADMIRALTY, POST OFFICE, WAR OFFICE, all British RAILWAY Co.'s, ELECTRIC LIGHT Co.'s 
the HATIONAL TELEPHORE Co., COLONIAL GOVERNMENTS, MUNICIPALITIES, &c., &c. 


er ELECTRIC LIGHT TELEPHONE TELEGRAPH 


Gables and Wires; Yuloanised Rubber, Lead Instruments Exchange Bquipments; Cables, Postal Railway, Fire Alarm and Police Equip- 
Covered, Armoured ; Mains, Concentrics, Ficxible Wire Batteries, Insulators, Switchboards for ments Railway Signals and Blocks; Iron Poles, 








Private Installations, Gutta Percha Wires. Insulators, Batteries, Cables, Gutta Percha wires 





Yorks: HELSBY & 16, NEWINGTON, LIVERPOOL. {Head (fice: HELSBY, nr. Warrington, England. 


Branch Offices: 11, Queen Victoria Street, LONDON, E.0.; 2, Parsonage, MANOHESTER; 
and 30, Hope Street, GLASGOW. “a 


ELECTRICAL FITTINGS AND ACCESSORIES MANUFACTURERS, 


PLUME WORKS, ASTON, BIRMINGHAM. 31, KING STREET, COVENT GARDEN, LONDON. 


THE NEW EARTHING DEVICE, 


IMPORTANT DEPARTURE. 





























No. E.S. 4,380. 


Messrs. VERITYS, LIMITED, are Sole Manufacturers of the above Earthing Device, and 
will be pleased to supply the fullest information on receipt of enquiries. This form of protector, 
which has only just been placed upon the market, has been inspected and highly approved by a 
few leading consulting engineers, high tension experts, and others. Results of important tests 
will be published shortly. 

Some of the more important advantages claimed for the Stecle & Johnson Patent are here 
detailed :— 

(i.) Its action does not depend upon fine adjustment, The sparking distance is predeter- 
mined, and any ordinary fus2 wire can be used, though each instrument contains a reel of wire 
ready for use. 

(ii.) It does not depend upon static charges of electricity. 

(iii.) The provision of a glass front makes it possible to inspect the instrument without 
removing the cover. 


(iv.) It is not a lightning arrester. 
8225—6 
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THE PROTECTED RAIL BOND 


PLACED UNDER THE FISH PLATE. 


Flexible to Vibration and Yielding —_— — 
to Contraction and Expansion. <i s 


SOLID COPPER TERMINALS CAST- 
WELDED ON TO COPPER WIRES. 


We furnish ‘3crew Welders for Fastening Bond to 
the Rail. {Send for Catalogue and Prices.’ 


COMMUTATOR _ DROP FORGED 
SEGMENTS. — and ROLL DROP. 


ALL STYLES AND SIZES. 

















Tue Forest Ciry Etectaic Co. 


Main Office and Factory, CLEVELAND, OHIO, U.S.A. 


Cable Address:—* ROLLDROP.” Foreign Catalogue in 5 Languages. 


THE 
66 1 i 
NATIONAL” GAS AND OIL ENGINES, 
Improved i 9 “ 











Simple. 


Silent. 


Economical. 


Reliable. 
Thousands at 
work. 


Apa 


ENGINES SPECiALLY CONSTRUCTED. FOR ELECTRIC LIGHT. 
SELF-STARTERS TO ALL LARGE SIZES. ONE HUNDRED ALWAYS IN PROCESS. 





Write for Testimonials and Prices to the 


“NATIONAL” GAS ENGINE CO., Ltd., 
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THE ELECTRIC -_ - 
CONSTRUCTION 
suse wovtenant¥ COMPANY, Lia. 


Telephone No. 7,075. 
WOLVERHAMPTON, 


MANUFACTURERS OF EVERY DESCRIPTION OF ELECTRIC 
POWER PLANT, ARC LAMPS, SWITCHES, &c., 


Contractors to H.M. War Office, Admiralty, &c. 


HALIFAX GORPORATION ELECTRIC LICHT STATION. 








| Dia oe eS 
850 KILOWATT FLY-WHEEL ALTERNATOR. 


_ The Alternator illustrated above has the fly-wheel mounted direct on the engine shaft, the 
field magnets being fixed to the rim of the wheel and excited by means of a single coil. The 
Armature Core is composed of 38 segments, each having a coil wound through slots. The engine 
manufactured by Pollit and Wigzell, Sowerby Bridge, is of the vertical compound condensing 
type with special Corliss valve gear, giving 600 I.H.P. at 187 revolutions. 


Combined Efficiency at Full Load .«. «. «+. 82 per cent. 
Combined Efficiency at Half Load .«. «=. «..- 72 per cent. 


Periodicity 87 per Second. 








London Office: DASHWOOD HOUSE, 9, NEW BROAD ST., E.C. 


Telegraphic Address:—‘ OONCORDANCE, LONDON.” TELEPHONE No. 11,781. 
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10 a.m.,aad CLOSE for both Town and Country on or before 
SATURDAY, July 24th, 1897. 


£250,000, divided into 250,000 Ordinary Shares of £1 each, of which 


—£235,000—the balance being retained to provide the Shares 
(deferred as to dividends, as stated in the full prospectus) to be 
taken by the Vendors in part piyment of purchase money. The 
Shares will be payable as follows:—On Application 2s. 6d. per share ; 
on Allotment 2s. 61. per share; and the balance in calls of not more 
than 5s. each, at intervals of not less than two months. 
DrmEcrors. 
R. Stewart Bain, C.A., General Manager of the London Electric 
Supply Corporation, Limited. 
William R. Davies, Director of the House-to-House Electric 
Supply Company, Limited. 
George Ellis, J.P., Director of South London Electric Supply Co., 
Ltd., Chairman of the Portsmouth Electric Lighting Committee. 
James T. Jervis, M.Inst.C.E., F.R.G.S., Director of the Nottiog 
Hill Electric Lighting Committee. 
J. W. Swan, F.R.S., Director of the Edison & Swan United 
Electric Light Company, Limited. 

Bankers—Coutts & Co., 59, Strand, London, W.C. 
Brokers—James Cap2l & Co., 31, Throgmorton Street, E.C. 
SoLICITORS 
For the Company: Teacon, Gibson, Medcalf & Goddard, 9, Great 
St. Helens, London, E.C. 

For the Vendors: F. J. Leslie & Co., 15, Union Court, Liverpool. 
Aupitors— Monkhouse, S:oneham & Co., Chartered Accountants, 
28, St. Swithin’s Lane, London, E C 
SECRETARY AND OFFIOEs (pro tem.)—H. J. Nisbett, 11, Charing Cross 
Road, London, W.C. 

ABRIDGED PROSPECTUS. 
OBJECTS. 

This Company has been formed for the purpose of carrying out the 
wiring and fitting of premises fr the El :ctric Light in consideration 
of an annual payment. 

It is well known that the great obstacle in the way of a largely 
extended use of electricity in this country is the heavy outlay entailed 
upon the consumer for the wiring and fittings. This obstacle will 
now be entirely removed, as a would-be consumer of electricity can 
have his premises completely fitted up by this Company without any 
initial charge whatever. 

OPTION OF PURCHASE. 

The agreements with the Supply Authorities provide an option of 
purchase on the part of the consumer or the authorities, after a fixed 
period, on equitable terms. 

SUMMARY OF ADVANTAGES. 
It will be seen that the main advantages of the system are: 
1. It is within the power of any cccupier in a district worked by 
this Company to have electric light without initial outlay. 
2. The Supply Authorities will collect the charge for wiring with 
that for the light itself, so that this Company will have no expense 
of collection. 
3. The working capital of the Company will be expended io work 
produciog an immediate return, as each installation, when completed, 
will immediately b:come profit earning. 
4. The Company will commence a remunerative business at once, 
without passing through the experimental stage. ; 

This Company will acquire the contracis, licenses, stock, plant, 
goodwill, and other assets, except cash balances, of the Electric Free 
Wiring Syndicate, Limited, which was formed for the purpose of 
fully testing the working of the system ia the District of Wallasey, 
in Cheshire, where the first contract for Free Wiring was made with 
the District Council. 

BUSINESS ALREADY IN HAND. 
The Syndicat : have arranged terms of contracts for Free Wiring with 
—The London Electric Supply Corporation, Limited; the St. James's 
and Pall Mall Electric Supply Company, Limited; the Notting Hill 
Electric Supply Company, Limited; the Sonth London Electric 
Supply Corporation, Limited, the Corporation of West Ham; the 
Shoreditch Vestry; the Corporation of Worcester; the Corporation 
of Blackpool; and the Wallasey District Council. 
ESTIMATE OF PROFITS. 















































electricity passing the Supply Authorities’ meter, wi!l naturally 
depend upon the amount of electricity consumed per lamp, but the 
agreements with the London Companies provide for a minimum pay- 
ment to this Company at the rate of 1s. per annum for each 8-candle 
power lamp, or its equivalent installed. 
It is estimated that, after making provision for payment 

of the cash consideration to the Vendors, equipment 

of showrooms and other necessary initial expenditure, 

the Company will, from this issue, have sufficient 

available capital for the equipment of 266,600 lamps 

of 16 candle-power, or their equivalent, at an average 

cost of not more than 15s. per lamp. If this outlay 

were to yield only the minimum return mentioned 

above at the rate of 1s. per 8 candle-power lamp, the 





revenue of the Company would thus be oes +. £26,660 
Deducting from this the general management expenses, 

including Directora’ fees, estimated at ase ss 3,500 
There would remain a balance of ... . £23 160 


Available for depreciation, reserve fund and dividend. 

A further revenue to the Company may be exp2cted from sales of 
lamps for renewals, the supply of higher class fittings, and the wiring 
of premises for immediate cash in those cases in which customers 
prefer that method of payment. 

Applications for shares should be made on the form accompanying 
the prospectus, or 01 the form appended to the newspap2r advertise- 
ment, and forwarded to the bankers of the Company, together with 
the deposit payable on application. 

Full Prospectuses and Forms of Application for Shares may be 
obtained from the Bankers, Brokers, Auditors, or Solicitors, or at the 
Office of the Company. July 19th, 1897. ja 


The revenue derived by the Company, being a charge per unit of | 


THE ELECTRICAL REVIEW SUPPLEMENT. 
The LIST will OPEN on THURSDAY, July 22nd, 1897, at | ie 


HE NATIONAL ELECTRIC FREE WIRING COMPANY, | 
LIMITED.—Incorporated under the Companies Acts. Capital | 


there are NOW OFFERED for SUBSCRIPTION 235,000 SHARES | 
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INCANDESCENCE 
LAMP COMPANY 


47, VICTORIA STREET, 


LONDON, s.w. 

















LARGEST MAKERS 


HIGH YOLTAGE 
LAMPS 


IN THE WORLD. 





“Stearn” #* — 
High Voltage 
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Lamps 














THOUSANDS OF LAMPS 


(2700 TO 280 VOLTS) 


ALWAYS KEPT IN STOCK. 





PROMPT DELIVERY. 
- NO WAITING. 
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EASTON, ANDERSON ¢ GOLDEN, 


















Lidl any 
HEAD OFFICE:—ERITH IRONWORKS, ERITH, Kent. 
Tolegrams:—‘ EASTONS ERITH.” Telephone:-DARTFORD, No. 4. 
LONDON :—Broad Sanctuary Chambers Telegrams:—‘ EGYPTIAN, LONDON.” 
Broad Sanctuary, S.W. Telephone:—545 Westminster. 
NEWCASTLE-ON-TYNE;—2 St. Nicholas Buildings. CARDIFF :—Western Mail Buildings 
ELECTRIC MINING 
MACHINERY. 


PATENT ENCLOSED 
MOTORS 
FOR COLLIERIES. 


ELECTRIC COAL 
CUTTING. 
ELECTRIC 

LIGHT & POWER. 
Hi€H SPEED 
ENGINES. 





—__—_ i 
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ELECTRIC LIFTS 
AND 
CRANES. 


nT 





__ aeoTaie 
a TRACTION. 

BOILERS, 
FD. DYNAMO. — 
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DOUGILL’S “OTTO” GAS & OIL ENGINES 


Silent, Simple and 
Economical. 





AWARDED 10 GOLD MEDALS. 


PRICE & CORNEILLE, " moon SE s.w. 


Telegrams :—“ PROCLINO, LONDON,” 
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(LIMITED), 


97, Queen Wictoria Street, LONDOW, EC. 
Telegrams: “ InuuminERS, LONDON.” Telephone No. “Bank 294. 


OWNERS OF THE PATENTS*“SOLE MAKERS 


of the well-known 


BROCKIE-PELL ARC LAMP 


as used by ; 
H.M. GOVERNMENT in numerous Departments (over 1,000 lamps). 


COLONIAL and FOREIGN GOVERNMENTS. UPWARDS of 20 RAILWAYS. 
OVER 40 CORPORATIONS and VESTRIES. | OVER 50 ELECTRICITY SUPPLY STATIONS 


And by Docks, Harbours Mines, Factories, Shops, Theatres, Exhibitions, &c., &c., all over the world. 


NOTICE. 


an 4 SS oe 


On and after Ist June, 1897, all lamps issued by 
this Company will bear our Trade Mark 


“BROCHIPEL” 








ECONOMY IN FUEL. 


Ths CAMBRIDGE ELECTRIC SUPPLY CO., LTD., 
Thompson's Lane, Cambridge, May 5th, 1897. 


Messrs. MELDRUM BROS., MANCHESTER. 


YOUR FURNACES. 


Dear Sirs,—At the end of the month’s trial, April 30th, you will be glad to hear 
that your furnace has fulfilled the guarantee: the amount per unit generated in coal 
has been reduced by 174 per cent., and per unit sold 30 per cent, The absence of 
smoke is very marked, excepting a slight amonnt when the boiler has been forced 
hard: we have on several occasions obtained an evaporation of over 8,000 Ibs. per 
hour (boiler being two-fiue Lancs., 30 ft. by 7 ft. 6 in.) There is little doubt that the 
Board at their next meeting will decide to add these furnaces to the two remaining’ 


boilers. (Signed) JOHN H. BARKER. 
¢ Note.—Since the above letter was written we have received the order for the tworemaining boilers, % 


MORE STEAM. 























OTHER TESTIMONIALS. 


MELDRUM BROS., 


Atlantic Works, 


LESS COST. 

LESS SMOKE. 
00 MANCHESTER. 
ALSO AT— 


WRITE FOR CATALOGUE AND 
London. Liverpool. 
. ( Leeds. Birmingham. 
. Glasgow. Newcastle on-Tyne. 
Paris. New York. 
E Bombay. Calcutia. 
Tokio. Sydney. 8610 
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FOR PRICES AND PARTICULARS 


APPLY TO THE 


ACTUAL MANUFACTURERS, 


WILLIAMSON & JOSEPH, Lta., 


92, QUEEN VICTORIA STREET 


LONDON, E.C.; 
And Tower Bridge Electrical Works. 
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THE 


GENERAL ELECTRIC CO,, Lo.. 


THE “TURRET” ~ MOTOR BELL. 





TSS 


tr ne ae 




































ELECTRIC BELLS ELECTRIC 
for INDICATORS, 
with Mechanical or } 
Indoor and Outdoor Electrical Replace, . 
use, r 
Me PENDULUM 
SINGLE & DOUBLE ‘ INDICATORS 
BOBBIN hs. N 
BRACKET BELLS. a RELAYS. L 
i\ TREMBLING AND 
CHIME BELLS C= SINGLE STROKE . 
(in sets of We BELLS. 
distinguishing tones). ‘ 
FIRE ALARMS. 























Ni BURGLAR ALARMS, 


























MAGNETO ! 
BELLS. * 
! COMBINED 
IRON MINING AND etch BELLS with RELAYS 
Muar for long distance 
OUTDOOR BELLS. Vv work. 
‘GOVERNOR” 
BELL. 
\ 
DUST AND \ 
WATER |, Hf \ 
PROOF Ki FS ays outa 
A 
ELECTRIC BELL and TELEPHONE 





PATENT APPLIED FOR. WIRE. 












Ae 


, NORMAL POSITION. 
NEW PATENT 


MAKING CONTACT, 
RUBBING CONTACT. 





Now iotroduced ia Barrel Pushes. 
No extra charges. BELL and TELEPHONE 


FLEXIBLE CORD. 


HEAD OFFICES, WAREHOUSES AND SHOWROOMS-— 
69, 71, & 88, Queen Victoria Street, LONDON, E.C. 


Ensuring a perfect rubbing contact. 
Prices as in 11th Edition Bell Catalogue. 


45, Chapel onet. eee. 
SAL L, Waterloo Street, Glasgow. 
ae a a ee Branches—} 35 Corporation Street, ieminglas. 
Works— 4 Brook Green, HAMMERSMITH. id’ Weneste Head, Wolrdesibe ae tyie. 
7 CLERKENWELL. ° on 
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CASTLE 


oJ. H. HOLMES & CO., 


NEWCASTLE-ON-TYNE, 
17. SOHO SQUARE W. 


(21) 1x 


SLOW SPEED. 
HIGH EFFICIENCY. 


DYNAMOS 





















THE ELECTRICAL REVIEW. 


PusiisHED uvERY Fripay, Pricw 4d. 
Office: 22, PATERNOSTER ROW LONDON. 





TO BE OBTAINED BY ORDER FROM ANY NEWSAGI NT IN TOWN OR COUNTRY 





NOTICE TO ADVERTISERS. 
The following are the LATEST times up to which Advertisements can 
be received for publication in carrent week's issue :— 


New Advertisements, or Alterations to existing ones, Wednesday 2 p.m. 
Small Announcements for middle pages, Thursday 2 p.m. 





TELEPHONE No. 15,077 Telegrams: “INDICES,” LONDON. 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850), 
Electrical Auctioneers, Valuers, 
AMD ARBIZTRATORSG. 


Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON E.C. 














The United Gutta-Percha and India-Rubber Co., Ltd., in Liquidation. 


At Craigpark Works, Towomill Road, Glasgow, on 
Thursday and Friday, August 5th and 6th. 
IMPORTANT SALE OF 


THE WHOLE VALUABLE MODERN WORKING PLANT 
MACHINERY AND STOCK 


BELONGING TO THIS COMPANY, BY AUCTION. 
Pi AND R. EDMISTON are instructed by the Liquidator, D. 8. 
e Carson, Esq., C.A., to Sell this Valuable Plant and Stock on 
Thursday and Friday, August 5th and 6th, at 12 noon each day. 
Catalogues in preparation. 
Order of Sale—Stock of Raw Materials and Finished Goods on 
Thursday, Working Plant on Friday. 


J, & R. EDMISTON, Auctioneers, 41, West Nile Street, Glasgow. 30, 














CHEAP PREPAID ADVERTISEMENTS, 


Relating to Situations Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Ezchange, are inserted qt the 
rate of ONE PENNY Per Word (minimum 1s.). 


Three consecutive Insertions for the Price for Two. 


*,* This Scale does not apply to Trade Advertisements, terms for which 
oan be had on application. 








SITUATIONS YACANT. 
Where Advertisments are to be answered to a given number, letter, or 
nom de plume at the Exzctrica Ravisw Office, Lee for names and 
addresses of the Advertisers will be entirely disregarded. 


Original Testimonials should never be sens. 








SSISTANT, young, wanted, for meter testing in London.— 
Apply 1330, Exxcrrican Revizw, 22, Paternoster Row, 
Lordon, 1880 








VULCANITE. 


HARBURG INDIA-RUBBER C. COMPANY. 
London Warehouse: F. WINTER, 138, London Wall, Wood St., E.C. 


EBONI : E. see 


REMIUM PUPILS.—Large electrical manufacturing works, 
near London, have several vacancies.—Address 1,278, ELxrc- 
TRICAL Review, 22, Paternoster Row, London. 1078 


ANTED.—Competent Wiremen capable of taking in hand 
small installations.—A pply at once, giving full particulars, 
to S. H. Hrywoop, Ducie Street, London Rd., Manchester. i304 























ANTED.—Working Electrician who has had practical ex- 

_ perience in testing installations and ia repairing and 
running gas and steam engines, to join inspecting and repairing 
staff of a large firm of electrical contractore in London.—Apply 
by letter only, stating age, experience, and wages r+ quired, to 
1,327, Exectrican Review, 22, Paternoster Row, London. 1327 
V ANTED Immediately, good Armature Winder. — Send 
references, age, &c., to 1,320, Exectrican Revirw, 22, 
Paternoster Row, London. 1320 








ANTED, for first-class electric supply house, experienced 
Stock-keeper, and to attend to buying department and 

cost book.—Letters only, “ Pzrmanency,” Exugcreican Review, 
22, Paternoster Row, London. 1888 





ANTED.—Draughtsman, fully capable of making all the 
necessary working and detail drawings for an electric 

light staticn, under the dicection of an engineer. Preference will 
be given to one having a knowledge of electricity, and to act as 
electrical clerk of works, over the mains, apparatus, &c. Appli- 
cants to state age, experience, salary required, and to enclose not 
less than two copy testimonials.— Address 1,310, Eugcrrica 


Review, 22, Paternoster Row, London, not later than July 28th 
1310 








SITUATIONS WANTED. 


heyy a are to oo neve toa seer pag letter, - 
nom de plume at the OTRIOAL Revizw Office, a: ons for names an 
addresses of the Advertisers will be entirely disregarded 





== 


| Ngee Senger ge (young) wants situation to take whole or part 

charge of electric light installation, or as an Assistant in 
central station, do own repairs, good armature winder.—“ W. W.,” 
31, Ossington Street, Bayswater, W. 1959 








le EER requires situation at electric supply company, to 
take charge of engines, boilers, and their repairs, 9 years’ 

experience with high-speed electric engines, gocd references.— 

“H. G. G,” 29, Victoria R ad, Harborne, Birmingham. 1958 





ea a (22) three years as pupil in good firm, desiring 
further experience, seeks situation with a consulting engi- 
neer or works offives ; experience dynamo and switchboard design 
and general work. Highest certificates; good draughtsman.— 
Addreas “ Z’’ 19, Cedar Gardens. 1882 


y LECTRICAL ENGINEER (24) wants responsib‘e post, home 

or abroad, experienced in iastallation work, dynamo manu- 

facture, accumulators, &¢.—1,313, ELzczRIcAL ReviEw, 22, Pater- 
noster R w, London. 1318 








r LECTRICAL INDICATORS —Wanted, G-nt'emen having 
engineering knowledge and connections, to introduce and 
astist in establishing business with a new system for registering 
quentities, movements, and speed. The invention is capable of 
wic e application, and has been already proved on electric, water, 
and gas meters, as well as machinery, carriages, and registering 
numbers passing turnstiles.—Apply by letter on'y, with terms 
asked, to “InpicaTor,” care of Messrs. Street, 30, Cornhill, 
London. 1812 


ECHANICS wanted, with electrical experience.—Apply 34, 
Gerrard Street, Soho. 1817 











OREMAN seeks situation in cable woiks; 20 yesr.’ experi- 
ence. Good testimonials —Address “'‘I1nuL,” Griffia Hotel, 
Lower Be ughton Road, Manchester, 1829 


V 





IREMAN, Carpenter, wants work, practical, fix well; testi- 
monials.— 600, Harrow Road, W. 1316 





IREMAN (29), late R.N., seeks employment; could take 
charge small plant; references.—Address, Fry, Horsted 
Keynes, Sussex. 1291 





[Continued on neat page. ] 
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ARTICLES FOR SALE AND WANTED, 
PARTNERSHIPS, &c. 


Where Advertisements are to be answered to a given number, letter or 
nom de plume at the ExxorricaL Review Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 








CCUMULATOR RECHARGING.—Peto & Radford, Ltd., 

having increased their storage battery plant, are now pre- 

pared to make additional contracts for recharging accumulators of 

all sizes. Power available night and day. Telephone No. 6,994.— 
Peto & Raprorp, Lrp , 578, Hatton Garden, London, E.C. gap 





A CCUMULATOR Charging.—C. H. Cathcart & Co., having 
plant specially adapted for this purpore, charge cells of all 
sizes promptly, ME Ney and cheaply. Terms on application. 
Accumulators on hire for temporary lighting, experimental uses, 
&c.—8, Dorset Buildings, Salisbury Square, Fleet Street, B.C. 
(Telephone No. 65,266). 7365 


K LECTRICAL ENGINEER returning to Johannesburg would 

‘y like to meet with same, about 28, with knowledge cf esti- 

mating and little capital —‘ E H.G , 30, Preston Road, Brighton. 
1328 








SALE.— Private plant, including 4 H.P. Crosaley gas 
engine, 100-light 60-volt dynamo, link belt and set of 27 
accumulators. The whole in working order.—Apply personally, 
104, George Street, East Croydon. 1391 


OTOR, direct, 50 volt, about ? H.P. wanted, E.C.C. preferred. 
—State price and particulars, 1,257, Exzcrrica, Revizw, 
22. Paternoster Row, London. 1957 


SS ee ee Premises to Let in Bury Street, Fulham 

Road, Chelrea, very suitable as charging station for motor- 
car cells, or for small workshop. Electric supply laid on.—For 
further particulars, apply CHELsEa Exectrricity Supriy Co, 19, 
Cadogan Gardens, S.W. 2052 


| Lepper in any form and quantity, purchased at highest 
prices by Dersy & Co., 44, Clerkenwell Road, London.  g599 


OUTH AFRICAN AGENCIES.—A well-established Johannes- 
burg firm of mining engineers will consider cffers of sole 
agencies for high-c'ass electrical machinery and specialities — 
1,246, Exectricat Review, 22, Paternoster Row, London. 1046 

















ANTED.—Old scrap cable, wire, &c.; any quantity bought. 
—Epry & Co, 29, Ludgate Hill. 1056 





or Electric Lamp Tops and Scrap Platinum.—Epry 
AND Co., 256, Ferndale Road, Brixton. #1008 


V ANTED, on hire-for three days in the Midlands, three 

10-ampere arc lamps with dynamo for same, and about 
500 yards of conductor.—1,319, Euecrricat Review, 22, Pater- 
noster Row, London. 1819 














ELECTRIC RAILWAY OF TO-DAY. 


By H. B. PRINDLE. 





Fully Illustrated. Post Free 2s. 6d. 





ContEents:—The Electric Railway; The Power Station: The 
Electrical Apparatus; The Switchboard; Line Construction; The 
Motor; The Motor Truck ; Overhead Construction; Curve Construc- 
tion; Storage Batteries. 


TO BE OBTAINED FROM 


H. ALABASTER, GATEHOUSE & CO., 


22, PATERNOSTER ROW, E.C. 





ELECTRIC BELLS, TELEPHONES 
wn ACCESSORIES, 


BATTERIES, PUSHES, &e. 
SMALL MODEL DYNAMOS, 


10 volts, 6 amperes, 3,000 revolutions per minute, adjustable 
brush rocker, splendid finish, Price, 30s. each. 





For Prices of all kinds of Electrical Accessories, 


APPLY TO 


S. HARRISON, Manufacturing Electrician, 
Ofice—697, ORMSKIRK ROAD, PEMBERTON, WIGAN. 
Works—ELLESMERE MILL, NEWTOWN, WIGAN. 


Registered Telegraphic Address:—‘ Harrison, PEMBERTON.” 
1107 


: N SONS, DYNAMOS, MOTORS 
L GARDNER & SON > GAS: ENGINES. 
See Page Advertisement Third Friday of each month. 








ENGELBERT & Co., London, 
LUBRICANT MANUFACTURERS, 
Vide full advertisement in last issue, also next {ssue. 
THE PHCENIX DYNAMO = “*iertct ii kinds ot Electrics pant. padtord 
MANUFACTURING CO., °° °°" "rfS.Aprigay in onch month. 








GILBERT GILKES & CO., LT. 


—_ BRENDAL. -— 


iy 





VORTEX TURBINES. GIRARD TURBINES. PELTON WHEELS. 


TURBINES OF ALL CLASSES. 
WRITE FOR PARTSOULABS. one 





U 


& 
ne. 5, ’ Ce) : 4 
“Neincee? “ASS roy “Lomper? 


mcbens came conser co +) FLEXIBLE. 
a3438 























MANUFACTURERS OF 
Electrical and Physical 
Instruments. 

44, HATTON GARDEN, E.C 

Catalogues Free. 8285 
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JOHNSON & 











"| VOLCANISED. 


Telegraphic Address: “CABLE JUNO, OLD CHARLTON.” 


Telephone No. 8,423, 


PHILLIPS’ CABLES, 


DURABILITY—TESTED—GUARANTEED. 


Used by the BRITISH, COLONIAL, and FOREIGN GOVERNMENTS. 
Corporations, Vestries, Railways, Telegraph and Telephone Companies, and Contractors. 


LEAD COVERED.—ARMOURED. 


SAMPLES AND PRICE LISTS ON APPLICATION. 


BROOKS’ SEMI-SOLID SYSTEM UNDERGROUND CABLES. 














SOLE MAKERS—ADDRESS: 


JOHNSON & PHILLIPS’ ELECTRIC GABLE WORKS, 


OLD CHARLTON, KENT, England. 


[July 28, 1897 
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TO MANUFACTURERS OF DYNAMOS, MOTORS, TRANSFORMERS, &c. 





STAMPINGS OF ALL DESCRIPTIONS, | MAGNETS—Forged, Rolled, Cast or Stamped, 





DISCS up to 
60 inches diam. 


SLOTTED WORK 
a specialty. 


Accuracy of Stamping 
and 
Highest Electrical 
Results Guaranteed. 








Finished, 
or in the Rough. 


SLABS & BARS 


in 
Suitable Sections 
for Magnets, 
Cold Sawn to 
lengths. 











ROLLED AND FORGED SHAFTING, EYE BOLTS MICA, COMMUTATOR SEGMENTS, &. 1243 


ROBERT JENKINS, 22235." 


Telegrapnic Address :—~ Pern eadie, wondon.” 








“TREX” 








Brand. 





Leclanche Plates, 
Battery Plates, 
Crucibles. 








APS lo 


CARBON SYNDICATE, LTD., 


89 VICTORIA STREET, S.W. ates 








WALTHAM 


ENGINEERING CO., 
Art Metal Workers, 





SEND FOR NEW 





OF FITTINGS FOR ELECTRIC LIGHT 


(IN FRENCH AND ENGLISH STYLES). 


ORNAMENTAL SWITCH COVERS, &c. 
* @ 98, YORK STREET, WESTMINSTER, §.W. 


(Next St. James’s Park Station). age 








Official Uotices, 








CITY OF CARLISLE. 


CENTRAL ELECTRIC LIGHTING STATION. 





HE CORPORATION OF CARLISLE invite Tenders for the 
following work in connection with their electric lighting 
station in Carlisle. 


Contract No. 1.— 
Boilers (Lancashire) and Mechanical Stokers. 
Contract No. 2.— 
Engines, Dynamos, Condensers, 
Exhaust, Feed and Drain Pipes. 
Contract No. 3.— 
Storage Battery. 
Contract No. 4.— 
Section A.—Switchboard for Dynamos and Feeders. 
Section B.—Boosters and Switchboard for Batteries and 
Boosters. 
Contract No. 5.— 
Arc Lamps and their Erection. 
Contract No. 6.— 
Feeders, Mains, and Arc Lamp Leads. 


In Contract No. 2, it is a condition that the dynamo makers 
must have already constructed dynamos of at least 100 units 
capacity. 

Copies of any of the specifications, with forms of tender and general 
conditions, can be obtained, after Wednesday, the 28th instant, on 
payment of One Guinea for each (to be returned on receipt by the 
Corporation of a bond fide tender), at the office of Mr. Henry C. 
Mazrxs, City Surveyor, Fisher Street, Carlisle, or Dr. A. B. W. 
Kennepy, 17, Victoria Street, Westminster, London, S.W. 

The Corporation do not bind themselves to accept the lowest or 
any tender. 

efiders on the prescribed form, enclosed separately in sealed 
envelopes, and marked ‘‘ Electric Lighting,” Tender for Contract 
No. (_ ), must be delivered at the Office of the City Surveyor, 
Carlisle, not later than Thursday, August 12th next. 
By order, 
A. H. COLLINGWOOD, 

Town Clerk’s Office, Town Clerk. 

Carlisle, July 21st, 1897. 1326 


Pumps, 4&c., Steam, 





| 


| 





Otficial Uotices. 


PORT ELIZABETH MUNICIPALITY. 
TENDERS FOR ELECTRIC LIGHTING. 


HE TOWN COUNCIL of Port Elizabeth, Cape Colony, are 
prepared to receive tenders for Lighting the Streets and 
Municipal Buildings of Port Elizabeth by Electricity, in con- 
tideration of the grant of a concession for the exclusive right of 
supplying electric current through the streets and roads cf the 
town, to private houses, stores, &c., for terms of 5, 15, 20, 25,cr 
30 years respectively. 

The number of inhabitants of the town is about 30,000, f whom 
about 20,000 are Europeans. 

There are approximately about 54 mi’es of streets in the town, 
as follows :—Main thoroughfares, 5 miles 1,196 yards; principal 
streets, 16 miles 1,433 yards ; minor streets, 32 miles. The streets 
of the town are at present lighted by 380 ga: lamps of reputed 
16 candle-power. : 

The Municipal Buildings consist of Town ,Hall, Municipal 
Offices, Morning Market, Feather Market, Wool Market, and 
Museum. ; 

The main streets are to be lighted by arc lamps and the side 
streets and municipal buildings by incandescent Jamps. 

The tenderers must state at what sum per annum they are pre- 
pared to adequately light the streets and municipal buildings for 
the various periods mentioned above, if they are granted a con- 
cession for any one of the periods referred to. 

The concession wi | provide, inter alia, that the particular system 
and plant to be adopted by the concessionnaires shall be subject 
to the approval of the Council; the charge fcr supplying current 
to private houses shall rot exceed 1s. 9d. per London Board of 
Trade unit; and that the Council will have the option of taking 
over the whole undertaking, &c., at a valuation to be made in case 
of difference by two arbitrators or their umpire at the end cf the 
period of the concession at the then value of the plant and mains. 

Tenders endorsed “ Port Elizabeth Electric Lighting,” should 
be delivered to the Agents of the Municipality, Messrs. Davis anD 
foprr, No. 54, St. Mary Axe, London, E.C. (from whom further 
information may be obtained), on or before the 21st September, 
1897. 

The Council d» not bind themselves to accept the lowest or any 
tender. 

By Order, 
8. MANDY, 
Acting Town Clerk. 

Town Office, Port Elizabeth. 1898 





[Continued on neat Page } 
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Official Uotices. 








COUNTY BOROUGH OF SUNDERLAND. 


ELECTRIC LIGHTING. 





To Electrical Manufacturers and Jronfounders. 





receive Tenders for :— 


1. Combined Arc Lamp and Trolley Poles. 
2. Arc Lamps and Accessories. 


Specifications can be obtained from Mr. Jonn F. C. Sneuu, 
A.M.I.C.E., Borough Electrical Engineer, Dunning Street, at his 
¢flice, on payment of a deposit of £1 1s. on each of the two speci- 
fications, whieh will be returned on receipt of bond fide tenders. 

The persons or firms.whose tenders are accepted will be expected 
to pay the rate of wages to workmen engaged in carrying out the 
work which is payable by the particular trade affected by the 
contract in the district where the work is executed. 

Sealed Tenders, addressed “To the Chairman of the Highways 
Committee,” Town Hall, Sunderland, must be sent to my office, 
on or before WEpNnespay, JuLyY 28th, 1897, and not later than 
12 o’clock noon on that day. Tenders to be submitted separately, 
and endorsed “ Tender for Lamp and Trolley Poles,” and “ Tender 
for Arc Lamps,” respectively. 

The Corporation do not bind themselves to accept the lowest or 


any tender. 
By Order, 
FRAS. M. BOWEY, 
Town Hall, Sunderland, Town Clerk. 
July 18th, 1897. - - 1999 





BOROUGH OF DERBY. 
DERBY CORPORATION ELECTRIC LIGHTING, 


HE CORPORATION are prepared to receive Tenders for the 

Supply and Layiog-of High fension Cables, Junction Boxes, 

Cable and Hauling Winch Section “A,” Transformer Boxes, 

— Safety Fuses, &c., Section “B,” in the Borough of 
r iy 

Specification and form of tender may be had on deposit of 
£1 Is. (which will be returned on receipt of a bond fide tender), 
from Mr. J. E. Stewart, Engineer, Electric Lighting Station, 
Derby, on and after Monday, July 19th, 1897. 

Tenders endorsed “ Electric Lighting Tender for Cables, &c.,” 
to be sent to the undersigned, not later than 12 noon on Monday, 
July 26th, 1897. 

The lowest or any tender will not necessarily be accepted. 

H. F, GADSBY, 
Town Clerk. 





Town Hali, Derby, 
July 14th, 1897, 1309 


PARISH OF ST. MARY, ISLINGTON, 


i ie are invited for an installation of Electric Light at 

the Caledonian Road Baths, Caledonian Road, N. 

Specifications and particulars may be obtained from Mr. A. Hessell 
Tiltman, architect, 6, John Street, Bedford Row, W.C., on payment 
of asum of Two Guineas, which will be returned on receipt of a 
bona-fide Tender. 

Persons tendering must annex to their Tenders a schedule of wages 
relating to their trade, and will be required to make a declaration 
that they do and will during the continuance of any Contract they 
may enter into with the Vestry, continue to pay the Trade Union 
rates of wages as in practice obtain, and observe the conditions and 
hours of labour prevalent among the several classes of labour they 
may employ. 

They will be required to enter into a Contract, and to find one 
surety for the due execution of the work, and they must also agree 
not to sub-let, or assign over their Contract, or any partnership, 
without the previous consent of the Vestry. 

Tenders, sealed and endorsed, “‘ Tender for Electric Light Installa- 
tion at Caledonian Road Baths,” must be sent to the undersigned at 








HE CORPORATION OF SUNDERLAND are prepared to 


Gducational Ustices. 














KING’S COLLEGE, LONDON. 


ENGINEERING, ARCHITECTURE, ANDO APPLIED SCIENCE 
DIVISION OF THE FACULTY OF SCIENCE. 





Michaelmas Term Commences Thursday, September 30th. 

: full Curriculum for the College Associateship in Mechanical, 

Civil, or Electrical Engineering, Architecture, Chemica] 
Manufactures, and Metallurgy, extends over a period of thrée years, 
A shorter course of two years qualifies for the Certificate of 
Engineering. 

The Siemens Electrical Laboratory (founded by Lady. Siemens) 
and the Mechanical Engineering Laboratory and Workshops, the 
Metallurgical Laboratory, and others are fitted with all the neces: 
appliances for the most advanced practical and research work. 


Professors. 


MECHANICAL ENGINEERING, Davo S. Cappzs, M.A., M.[.M.E, 
CIVIL ENGINEERING, Henry Rosison, M.Inst.C.E. 
ELECTRICAL ENGINEERING, J. Hoprtinson, D.Sc., F.R.S. 
NATURAL PHILOSOPHY, W. G. Apams, M.A., D.Sc., F.R.S. 
ARCHITECTURE, Banister FLEtcHER, F.R.I.B.A. 
CHEMISTRY, J. M. Tuomson, F.R.S., F.C.S. 

MATHEMATICS, W. H. H. Hupson, M.A. 

METALLURGY, A. K. Huntmarton. 

GEOLOGY and MINERALOGY, H. G. Szzxey, F.R.S. 


Non-Matriculated Students, or those who, not wishing to attend 
the whole course, are desirous of studying any particular subject, 
may attend any of the classes held on payment of the specified fees. 


EvEntna CLassEs 
are held for Civil, Mechanical and Electrical Engineering, Worksho 
Practice, Architecture and Building Construction, Drawing, Metal- 
lurgy, Wood Carving, and Science Subjects. 
For Prospectuses and all information apply to 


THE SECRETARY, 
King’s College, Strand, W.O. 1384 


UNIVERSITY COLLEGE OF NORTH WALES, BANGOR. 
ELECTRICAL ENGINEERING. 


ROF. ANDREW GRAY, LLD.FRBS., will begin in. October 
next a systematic COURSE OF INSTRUCTION. ia Elec- 
trical Measurement and Practical Elestricity. The Physical 
Laboratory is fully equipped with a Compound Steam Engine, 
Dynamos, Transformer, Secondary Battery, and the most approved 
mcdern Measuring Instruments for all branches of Electrical 
Engineering. 

Laboratory Fees at the rate of £11s per Term for six hours 
per week. Composition Fee for all College Lectures for the 
Session, £10 , 
Applications for Calendar, Prospectus, and general information 























the Vestry Hall, Upper Street, Ni, not later than 12 o'clock noon on 
Thursday, August 5th, 1897. 
WM. F. DEWEY, 


21st July, 1897. Vestry Clerk. 43) | 
THE MARKETS AND FAIRS COMMITTEE 
THE CORPORATION OF THE CITY OF BIRMINGHAM 


— the services of a thoroughly competent Man to tske | 
charge of the electric lighting installation at the New 
Meat Market, comprising three 85-H.P. gas engines, dynamos, 
storage batteries, incandescent Jamps, arc lamps, and the system | 
of concentric wiring in connection taerewith. 
Also to take charge of two Lancashire steam boilers and the | 
steam and hot and cold water systems in connection with the | 
buildings. | 
No one need apply who has not had charge of an installation of | 
& similar character. 
Wages to commence at 503. per weck, rising toa maximum to | 
be determined by the committee. 
Applications ty letter in own handwriting, accompanied by | 
three recent testimonials as to character, sobriety, and know- 
ledge of work, and stating age and past experience, must be 





sent by post not later than Avuaust 5th, 1897, addressed to the | 
Cusrk to the Markets and Fairs Committee, Council House, 
Birmingham. 








to be made to 
: J. E. LLOYD, M.A., 
1811 Secretary and Registrar. 


OWENS COLLEGE, 
VICTORIA UNIVERSITY, MANCHESTER. 





PHYSICS DEPARTMENT. 


OMPLETE INSTRUCTION is given to Students preparing 
C for the Electrical Profession. ‘Ihe dynamo house is fully 
equipped with direct and alternate current dynamos, motors, 
transformers, &c. Special courses of lectures are delivered, 
including one on dynamo design. ae, ae 

Full particulars of the courses of instruction qualifying for the 
degrees of the Victoria University, will be forwarded on applica- 
tion. 

: The Sxssron commences on Tusspay, OcroneR 5th. 


SYDNEY OHAFFEBS, Registrar. 
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Manufacturers of 


INSULATORS. 


BATTERY JARS, 


POROUS CELLS, 
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POTTERY For ELECTRICAL PURPOSES. 
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STERLING This explains why the : ‘ ADOPTED BY 
MERIT N () j yosy™ = sig 
IS THE - ARISTOCRACY 
AND 
_ has so easily attained a world-wide fame. 
KEYNOTE Being constructed of the finest materials, MORE THAN 
OF - speedy, light, compact, and economical in 
working, and haying an Ink Pad which 36,000 
SUCCESS. is guaranteed for six months, it is indeed OTHER USERS. 
2 The ideal Writing Machine. = 











Full Particulars on Application to 


THE YOST TYPEWRITER CO., Lia, 


50, HOLBORN VIADUCT, LONDON, E.C. 


LIVERPOOL: 22a, North John Street. CARDIFF: 77, St. Mary Street. 
GLASGOW: 112, St. Vincent Street. NEWCASTLE-ON-TYNE: 50, Dean Street. 
MANCHESTER: 3, Deansgate. BELFAST: 13, Rosemary Street. 
BIRMINGHAM: 73, Temple Row. MARSEILLES: 25, Rue Paradis. 
DUBLIN: 17, Nassau Street. PARIS: 36, Boulevard des Italiens. 
LEEDS: 15, Briggate. LYONS: 3, Rue Lafont. 


EDINBURGH: 12, North St. Andrew Street, 


THE BRITISH THOMSON-HOUSTON CO,, 


LIMITHD 


ENGINEERS & CONTRACTORS 


For all Standard Electrical Apparatus for Traction, 
Lighting, Power and Industrial Applications. 


Generators Motors 














Mtu RAILWAYS, *— 
INCANDESCENT LIGHTING, TRAMWAYS, 
RAILWAYS, MILLS, 
TRAMWAYS, WORKSHOPS, 
POWER TRANSMISSION. HOISTS, PUMPS. 


ROTARY CONVERTERS, TRANSFORMERS, ARC LAMPS. 


THOMSON RECORDING WATTMETERS:. 


Head Office :— 


83, CANNON ST, L LONDON, E.C. 
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yno® e ATes, 


~* BAYLEYS % 


© COMMUDINE % |svorers 


AND HOSE. 


GLOVE aND GAITER LEATHER 
DRESSERS, LEATHER AND 
WOOL MERCHANTS. 





Preserves insulation between Sections. 


; Prevents copper dust adhering. aaa é, 

Reduces Sparking, Brushes wearing, which 12 FIRST-CLASS of 
means less copper dust, and so keeps Commu- MEDALS AWABDED. 
tators in perfect condition, without the aid of 





oil or grease. 


This liquid is pronounced by the most eminent | QGombs Tannery, Stowmarket. 


Electrical Engineers to be perfect, and the : re O95 
most useful yet known. Commutators thus Prise Lists and Terms on Application. @887 ° 
| treated will wear twice as long, and so save 
Ml: expense, besides trouble. 

il) Used by Railways, leading Electric Lighting 

A Companies, and largest Firms in the WILLI AM RICKARD, 
| ingdom 

The proof of its utility is by testing a bottle, VE nRBy. 


which can be had of any Electrical General ESTABLISHED 1853. 
Dealing Firms, or of the Manufacturer, 
A. L. Bayley, Moor Green, Birmingham. 


E 2|- per bottle ; post-frce, 26 E LEC TR ICAL WI R E S 


CABLES and CORDS 
OF EVERY DESCRIPTION. 

















London Agents—Stock kept—HOLLOWAY & CO., 92, Watling Street, E.C, 
Bradford Agent—Stock kept—ARTHUR HUDSON, 5, Cheapside. ‘in 





a ELECTRIC WIRE CASINGS, 

2 BLOCKS, CLEATS, BOARDS for SWITCHES 

7] IN STOCK& MADE TO ANY DESIGN. 

@ ACCUMULATOR CASES, 
7 BATTERY BOXES, d&c. 









SSE J ae XQ 


MADE TO ORDER ON SHORTEST NOTICE, 


_ HEATHMAN & 60.) J ¥, & G. HARRIS, 


eae Scaffold Makers, TIMBER MERCHANTS & MOULDING MANUFACTURERS. 


< 88, WILSON STREET, FINSBURY, E.C. 
a ant Bre | ORANGE 8T., Gravel Lane. SOUTHWARK. .} LONDON. 
0842 PALMER RD., Green 8t., BETHNAL GREEN, §.E. 











LORD KELVIN’S 


ELECTRIC INSTRUMENTS. 


ELECTROSTATIC VOLTMETERS 


‘Ranges, 2O to 10,000 Yolts. 





RECORDING VOLTMETERS AND 
AMPEREMETERS. 








AMPERE GAUGES, 
SWITCHBOARD WATTMETERS, 
ELECTRICITY SUPPLY METERS, 
PORTABLE TESTING SETS, 
&c., &c., &e. 


ae ee ee ee ee eee ee ee ee ee ee 


‘ Write for New Price Sheets to— 


JAMES WHITE, 


18, CAMBRIDGE STREET, 
GLASGOW. ~ 





SMALL DIAL CENTRAL STATION VOLTMETER. t 
Scale, approximately 4 full size. 
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WILLANS “vac” ENGNIES 


SIMPLE. COMPOUND. OR TRIPLE EXPANSION. 
CONDENSING OR NON-CONDENSING. 
STANDARD PATTERNS UP TO 1.200 I.H.P. 


HIGH SPEED. 















Wit 


EXTREME ECONOMY OF STEAM. 


(A consumption of less than 18 Ibs. ¥ I.H.P. per hour has been recorded under suitable conditions of size, pressure, &c., and even in 


Engines of 80 I.H.P. a consumption of less than 14} lbs. can be guaranteed with 160 lbs. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 


SMALE SPACE OCCUPIED and corresponding reduction in first cost of buildings. 
SILENCE AND DURABILITY, OWING TO ALL BRASSES BEING IN CONSTANT THRUST. 


Over 175,000 ‘HP. in use or on order. 


ILLANS & ROBINSON, Ltb., *’s:: 
TD., WARWICKSHIRE. 


Swedish Charcoal Iron Sheets and Stampings. 


eof TURNER BRO 194, UPPER THAMES ST, 
Ba LONDON. 
Telegraphie Address: * SHEETIRON, LONDON.” azlé 


FORGINGS FROM THE HAMMER, & MACHINED TO ANY DIMENSIONS. 


CLARKE, CHAPMAN & CO., L« 


HLHOTRICAL HANGIN neal 








































SPHOIALITIES. 
_/ eee (o Continuous Current Dynamos, Alternators, 
Avenercoet ——-—~. Hlectric Motors, 
| s—emcmen #Slow-speed Direct-coupled 
Engines and Dynamos 
For Ship Lighting, &c. 








x SEARCH LIGHT PROJEOTORS, ARG LAMPS 
I. Electric Lighting and Power Transmission. 


o— 








OONTBACTORS TO ADMIRALTY. 


GATESHEAD-ON-TYNE. 


[ENGINEERING TELEGRAPH CODE USED.] 94 





Telegraphic Address: “ Unsworth, Derby. , 
GREEN LANE > 
Ga. EE. “ET IAT S65 XAT «> REE. lied 
Manulactorer of Electrical Wires of every description for Electrical Instruments, Dynamo Mechines, Telephones, and Blectre + Balls 


INSULATED LINE WIRES AND CABLES. 
London Agents:—JOHN DAVIS & SON, 118, Newgate Street, E.C_ 
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WESTERN ELECTRIC CO,, 


MANUFACTURERS OF 


TELEPHONE 


and 


EXCHANGE APPARATUS, 








| a a f= ee 79, COLEMAN STREET, LONDON, E.C, 





CHICAGO, NEW YORK, ANTWERP, PARIS, & BERLIN. 100 


MEASURING INSTRUMENTS. 


AAAANAARARARAARARRRA ARATE 





BLVLABLEBUEBVEUVUMEBVETE™S ner e ore 


CROMPTON & CO., Lto., 


are now making their new types of 


MEASURING INSTRUMENTS. 


ALL SI2BS IN STOoC:E.. 


REDUCED PRICES. 
LIBERAL DISCOUNTS TO THE TRADE. 





Write for Revised Price List to 


CROMPTON & CO., Ltd., 


MANSION HOUSEH BUILDINGS, LONDON, 
ARC WORKS, CHELMSFORD. - 









APPLY TO— 


A. & W. HOPKINS, 


30 Parliament Street, 
LONDON,  S.W. 
— 
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the action will be more easily understood if one phase is con- 
sidered by itself. When the keepers, kK k, are directly oppo- 
site these coils the whole of the flux passes through them, 
and the zero point on the E.M.F. curve is given. 

As the machine revolves, the keepers withdraw the flux 
from the coils until they have moved so as to be equally 
spaced between two coils. In this way an alternating 
EMF. is obtained without either of the copper circuits 
revolving. 

The three-phase 
windings are, of 
course, spaced 
round the arma- 
ture so as to have 
generated in them 
£.M.F.’s varying 
in phase of 120°. 
The armature bars 
of each phase, 
after being con- 
nected in series, 
have one free end 
connected to a 
common terminal, 
and the other is 
then connected to 
one of the three 
terminals of the 
machine. This 
gives what is 
known as_ the 
Star method of 
connection. In 
the machine at 
Liverpool, the 
E.M.F. across any 
of the armature 
circuits is 120 
volts, which gives 
210 volts between 
either pair of ter- 
minals, The ex- 
citation for the 
coil x is obtained 
from a small direct 
current dynamo, 
coupled to an ex- 
tension of the 
armature shaft; 
this exciter is of 
the internal two- 
pole type. It is 
provided with car- 
bon brushes, and 





Assuming the efficiency of the engine to be 90 per cent., 
the above tests would give a commercial efficiency of 
91°5 per cent. for the alternator. The characteristic advan- 
tages of this inductor type and alternator are as follows :— 

1. Good mechanical construction, as no parts requiring 
insulation revolve. The moving parts can be designed 
amply strong. 

2. No collecting brushes or revolving contacts are needed, 
as both the armature and exciting circuits are stationary. 

3. The magnetic 

— circuit requires 

only a small per- 

centage of the 

output of the 

machine for exci- 
tation. 

4, Themagnetic 
circuit has practi- 
cally constant re- 
sistance for all 
positions of the 
revolving parts; 
hence the field is 
constant, and no 
wasteful eddy cur- 
rents are set up in 
it. 

5. The machine 
is practically noise- 
less. 

6. The winding 
of the armature 
conductors inside 
insulating tubes 
in the tunnels 
gives a good in- 
sulation resistance. 

Thus, while this 
type of alternator 
compares favour- 
ably with the other 
types in general 
use in England, 
it has the above 
mechanical and 
electrical advan- 
tages, which are 
likely to result in 
smoother working 
and lower cost of 
upkeep. 


SWITCHBOARD. 
The three mains 





gives 50 volts, 
The combined 
lant was tested at 
essrs. Belliss’s works, at Birmingham, during a six-hour 
run at 15 per cent. overload. The following is a brief 
resumé of the results obtained :— 


Speed, 377 revolutions per minute. 


Indicated horse-power, high pressure cylinder ... ‘++ 1003 
Low ,, 3 Be cos, E56 


Total eo. 2153 


‘eae average watts taken from the alternator were 133,000 = 178 


The combined efficiency obtained was therefore equal to ae 
= 82°6 per cent. 


The temperature of the alternator after the six hours run 
was as follows :— 


Air temperature eae soe ae vee no oe 68 F. 
Maximum temperature inside armature ... 117 F. rise 49 F. 
” as exciting coil 130 F. rise 62 F, 
The exciting current at no load was 13 amperes. 
” ae oa at 15 per cent. overload was.16°5 amperes. 


Thus, when overloaded, the alternator only requires 0°63 
Per cent, of its output for excitation. 





from the generator 


Fia. 5. are led to a switch- 


board, which 
contains the usual complement of switches. The volt- 
meter is connected between the common terminal of 
the three armature circuits and one of the main conduc- 
tors. The ammeter, indicating the output of the machine, 
is placed in one of the main conductors, as shown in the 
diagram of connections, fig. 2. A neat arrangement is pro- 
vided for keeping the voltage of the machine constant under 
widely varying loads. A voltmeter, marked c v in the 
diagram, is arranged with two relay contacts, and a variation 
of 8 volts from the normal up or down, closes one or other 
of the relay circuits. The relay actsin the following way :— 
A one-quarter horse-power motor drives, by means of a 
countershaft, the two loose portions of the clutch A R, 
one of the belts between the countershaft, and the clutch is 
crossed so that the two sides are revolving in opposite direc- 
tions. The relay coils close the secondary circuits, energising 
one or other of the electro-magnets of the revolving clutch. 
This binds one or other of the revolving parts to the shaft 
D, and causes the contacts on the rheostat to be shifted 
by ascrew gear. In the ordinary working conditions the 
exciting current is varied between 144 to 164 amperes. As 
there are about 20 contacts in this range, the apparatus can 
be regulated soas not tohunt. Asthe engine governs within 
2 per cent., this apparatus is chiefly called into play when 


i 
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the large motor in the elevator tower is started or stopped. 


The switchboard consists of three white marble slabs, mounted 
in a handsome polished wood framing. The first vertical slab 


contains the instruments and switches for the present plant. 
The central slab contains the automatic regulating instru- 
ments, and the third slab is spare. 

The omnibus bars are placed on the face of the board at 
the bottom, and extend across the three panels. 

The main cable, leaving the switchboard, consists of a 
triple concentric lead covered cable of the Callender bitumen 
type. Each conductor has a sectional area of °38 square 
inches. This cable is attached to the walls of the sheds 
under a projecting brick cornice, by means of hoop iron clip, 
where the cable leaves the eastern block of buildings to cross 
the western group of sheds, the cable is carried overhead to 
meet the wishes of the Dock Commissioners. It is supported 
for a span of 107 
feet from a ith 
stranded steel rope. 
The total weight 
of cable, steel rope, 
and clips in this 
span amount to 
about } of a ton. 
The cable is then 
taken tothe gallery 
along which the 
two main  con- 
veyors run, and 
from thence is 
tapped for the 
various circuits. 
The grain sheds 
are arranged in 
groups of three 
bays, each with a 
roadway between. 
Down the centre 
of each middle 
bay the power 
leads are run on 
substantial wooden 
planks, supported 
on the iron roof 
principles. Plugs, 
to which flexible 
leads for motors 
are attached, are 
provided every 36 
feet. 

Each shed is 
lighted by 32 C.P. 
lamps fixed to the 
roof at intervals 
of about 24 feet. 
The lamps in each 
shed are on two 
circuits, one con- 
trolled from either 
end. Thecircuits 
are provided with 
a liberal allowance 
of fuses, no more 
than four lamps being controlled from any switch. All the 
branch wiring is carried out on the interior conduit system. 
The armoured tubes are fastened to the surface of the wall, 
and the insulated wires drawn into these. There are some 
102 lamps of 32 candle-power installed, and 93 of 16 candle- 
power. The general appearance of the work is most neat 
and workmanlike, 

The following motors are now at work in the western 
block of buildings :— 

One 36 horse-power motor, placed in the main elevator 
tower. This motor drives a gearing for raising and lowering 
the outside leg of the elevator. This leg, with the gear 
attached, weighs some 10 tons, and is moved at a rate of 
15 feet per minute. The regular work of the motor is to 
drive the inside and outside elevators, which, as mentioned 
before, are capable of raising 160 tons of grain per hour. 
This motor is very much overloaded, as may be gathered 
from the fact that it takes no less than 120 amperes per cir- 

















Fic. 6. 


—— 


cuit. It is connected to the main countershaft by means of 
spur gearing. A raw hide pinion on the motor axle works 
into a steel wheel on the countershaft. In starting the large 
amount of dead weight to be accelerated puts a great strain 
on the motor, it taking 150 amperes for the instant, [py 
spite of these hard conditions, no inconvenience has arisen, 
but it is doubtful if a direct current motor, similarly over. 
loaded, would give satisfaction. 

Two 18 horse-power motors operate the two main ‘cop. 
veyors. These motors are also coupled to their work by 
means of open gearing. These two motors were driving the 
conveyor belts without any carrying grain when they wer 
inspected. They are, however, well able to bear the load,:and 
the design of the starting resistance is most perfect. The 
connection used in starting these two motors and the 
36 horse-power motor, mentioned above, are shown in fig, 
8. The resistance 
is placed in the 
rotor circuit, and 
is gradually short- 
circuited as the 
motor gains in 
speed. Each cir. 
cuit of the ~18 
horse-power motor 
took 22 amperes 
when the  con- 
veyor belt had 
reached its normal 
speed. This belt, 
which is 2 feet 6 

inches wide, and 
about 80 yards 
i long, was acceler- 
, ated to a speed of 
¥ 360 feet per min- 
ute in the short 
time of 50 seconds. 
The steps :in: the 
rheostat are so well 
proportioned that 
the current never 
exceeded 30 am- 
peres. When the 
motors have 
reached their nor- 
mal speed of about 
960 revolutions, 
the coils on the 
rotor are short 
circuited by means 
of aclutch arrange- 
ment. The col- 
lecting brushes 
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7 are then lifted, and 

Pe the motor controls 

i itself automatic- 
ally. 

ad Three 5 horse- 


power motors, 
mounted on trol- 
leys so as to be 
readily shifted 
about the floor, are provided for working the small dis- 
tributing conveyors. These motors drive the elevators by 
means of malleable iron chains. 

One 3 horse-power motor attached to a portable elevator. 
This machine is used for elevating the grain from the floor 
and for weighing it into sacks. The motor drives by spur 
gearing, a raw hide pinion being placed on the axle. This 
motor, and the three mentioned above, are supplied with 
current by means of flexible conductors from the plugs in 
the central sheds. They are switched on direct without any 
starting resistance, and have their rotar circuits permanently 
short circuited. : 

Figs. 4, 5, and 6, show various applications of the 
motors. 

Mr. Weekes, in reporting on this installation for the 
General Electric Company, says :— 

I was most particularly interested in the combination of 
light and power from the same system of mains. Carefully 
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watching the lights when the motors were switched on, no 
appreciable flicker could be seen, except in the case of the 
36 horse-power motor. 

In this case the effect was due to the motor being con- 
siderably overloaded, and I understand that the directors of 
the Liverpool Grain Storage Company have ordered a 60 
horse-power motor to take its place. 

In conclusion I will summarise the advantages of a three- 

hase plant, as above, for general factory purposes. 

1. There are no collectors or brushes used on the motors 
when working. This item of cost is entirely done away with 
in the three-phase system. 

2. The three-phase motors, as supplied to the above com- 
pany, are practically self-regulating as regards speed. The 
maximum variation between no load and full load is about 
3 per cent. 

3. The motors have a good starting torque when switched 
direct on to the supply mains. 

4, Practically no skilled attention is required for these 
motors. The bearings are all provided with ring automatic 
lubrication, and as they are switched direct on without 
starting gear, apyone is capable of working them. 

5. The motors are considerably lighter than machines of 
the same output of the direct current type. 
































6. The motors can be placed in positions where, owing to 
dust and dirt, a direct current motor, unless most carefully 
boxed in, could not be employed. The quantity of dust 
settling on the three-phase motors there would soon cause 
trouble with a direct current plant. The present plant, how- 
ever, has shown no defects arising from this cause. 

7. The same remarks apply as to the advantage of the 
three-phase type of motors for damp positions. The coils on 
the stator, which are subjected to the full voltage of the 
supply, can be easily waterproofed. The conductors on the 
rotor can aiso be simply protected, and if required can be so 
designed that there is never more than a few volts difference 
of potential between them and the iron core in which they 
are embedded. 

As a general conclusion, the above examples of the applica- 
tion of the three-phase system shows that the somewhat 
generally accepted idea that the advantage of this method of 
transmitting power is only advantageous when long distances 
have to be negotiated is erroneous, and the Liverpool Grain 
Storage Company are so well satisfied with the working of 
the plant installed on their premises that they have been 
supplied with another 36 H.P. and a 3 H.P. motor, and have 
decided to extend the plant to their elevators and conveyors 
on the Eastern Block, and will thus double the horse-power 
installed. 

The system is thus equally applicable to the distribution 
of power and its subdivision into small units over a factory, 
and the motors and details of the system can be worked by 
the unskilled workman. 





It is also a matter of interest that this, the first three- 
phase installation in this country which has proved 
a complete success has been designed and carried out 
on behalf of the General Electric Company, Limited, 
by theie chief engineer, Mr. T. Hawkins, who, before 
being appointed to the management of this new 
departure of the General Electric Company, has made a pro- 
longed tour on the Continent, carefully studying the various 
systems for transmission of power and distribution schemes 
in use there. 

His report has caused an agreement to be made with the 
Maschinenfabrik Oerlikon, whom he considered leading in this 
direction, according to which the General Electric Company 
will be enabled to manufacture polyphase plants of all sizes in 
their Manchester Works, in accordance with designs and 
patterns that have stood the test of many years’ practical 
he in factories, mines, &c., in almost every country in the 
world. 

Though only commencing in this direction recently, the 
General Electric Company have been successful in obtaining 
orders, so far, for installations exceeding an aggregate of 
2,000 horse-power, of mostly three-phase machinery, and as 
they have the sole rights for the Oerlikon patents for all the 
British Colonies, it is highly satisfactory to know that many 
of the colonial orders that have hitherto been necessarily given 
on the Continent, will now be manufactured in this country. 





eee aren 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 116.) 


Kidderminster-Stourport,— A Kidderminster paper 
says that the contract of Mr. Geo. Law, of Comberton Hill, had been 
accepted for carrying out certain work connected with this electric 
line for £24,000, with the exception of supplying the boilers, engines, 
cars, dynamos, and the poles for the electric wires. Mr. Law has 
already entered upon the work, and hopes to have his part of the 
work completed by the commencement of next year. It is intended 
to complete the Kidderminster section first. The generating station 
will be erected at the back of the Castle Spinning Mill, on the edge 
of the canal. The foundations have been excavated, and the brick- 
work has already been carried to the level of the surface. The car 
shed will measure 76 feet by 56 feet, the boiler house 40 feet by 
38 feet, and the engine house 38 feet by 36 feet. Mr. Law is work- 
ing under the supervision of the consulting engineers, Messrs. A. 
Dickinson & Oo., of Birmingham. He hopes to have the generating 
station and out buildings completed in about two months, and then 
the company will at once proceed to put in the machinery. 


Leeds.—One of the cars to be used in connection with 
the Roundhay-Kirkstall electric tramways was last week run along a 
section of the route, from the car station in Kirkstall Road to the 
Abbey. The object of this proceeding was to ascertain whether 
proper contact was obtained between the trolley bar on the car top 
and the overhead wire. The trial was satisfactory. 


North Shields and Tynemouth,.—The British Electric 
Traction Company has acquired a controlling interest in the North 
Shields and Tynemouth District Tramways, Limited. 


Sunderland,—The Tramways Company has made an 
offer to the Tramways Committee to sell the whole of its lines and 
rolling stock to the Corporation, and to adopt electric traction, if the 
Corporation will lease the undertaking to the company for 21 years. 
The Committee, when the offer was considered, passed a resolution in 
favour of electric traction, and instructed Mr. J. F. C. Snell, the 
Borough Electrical Engineer, to prepare estimates and go into the 
entire question, and report to an early meeting of the Committee. 


St. Helen’s.—For the purpose of securing information 
which will be of use to the Corporation when they consider the pro- 
posed introduction of the electric traction on the St. Helen’s Tram- 
ways, a deputation of the Council are, with representatives of the 
Tramway Company, visiting a number of places where electric 
traction has been adopted. The deputation have visited Leeds, West 
Hartlepool, and Birmingham, and on Saturday they visited Coventry 
and several other towns in the Midlands. 


Tampering with Trolley Fittings.—A labourer tra- 
velling on one of the Dublin electric tramways caught hold of a rope 
attached to the trolley wheel, and caused about £4 worth of damage. 
The wheel flew upwards, and caught in the cross-wire, causing 
damage to the trolley-pole and breaking off the wheel. The car was 
stopped, and another motor-car had to take it back to Blackrock. The 
accused was charged before the Kingstown chief magistrate last week, 
and was remanded on bail. 


The LC.C. and Tramways—The London County 
Council on Tuesday approved of the Highways Committee’s recom- 
mendation that powers be applied for for the construction of a tram- 
way over Westminster Bridge along the Embankment to Blackfriars. 
The best thing the Council can now do is to adopt electric traction. 
It is a splendid opportunity. 
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. TELEGRAPH AND TELEPHONE NOTES. 





Telegraphic Interruptions and Repairs :— 


OCaBLES. Down. Repaired, 
Brest-8t. Pierre (Anglo, 1869) April 6th,1895 ... ost 
West Indies— 
Puerto Plata-Martinique Dec, 19th, 1895 ... July 20th, 1987. 
St. Croix-Trinidad «» Nov. 30th, 1896... oe 
Amazon OCompany’s cable— 
Parintins-Itacatiara ... May 5th, 1896 ... ove 
Obidos-Parintins «» Dec. 7th, 1896 ... os 
Zanzibar-Mombassa ... .. Joly 13th, 1897 ... wi 
Accra-Kotonon ... July 15th, 1897... sa 
Capetown-Mossamedes ... July 19th, 1897... sie 
Cayenne-Pinheiro ... July 22nd, 1897 ... oo 
tal line be- 
Trans-Oontinental line 
yond Masol me March 12th, 1896 ... oe 
Carthagena - Barranqui 
(Columbia) July 4th, 1896... eee 


April 19th, 1897.—Chio-Syra route impracticable. 

April 19th, 1897.—During war between Turkey and Greece, cable 
between Trieste and Corfu cannot be used for messages for Turkey; 
they must be sent vid Bosnia, Montenegro and Servia. 

The Ottoman Government announces that messages in secret 
sg may not be sent to the Greek Minister and Consul in 
Turkey. They are to be sent in plain language. 

April 2ist, 1897.— The Greek Administration prohibits secret 
language for private telegrams for Greece. 

April 25th, 1897.—The Hellenic Administration notifies delay on 
— messages emanating from Greek provinces by reason of the 
ines being blocked. 4 

May 26th, 1897.—The Ottoman Administration notifies that, until 
further notice, private telegrams for Crete must be written only in plain 
Turkish or French language. 


Norwich and the Telephone.—A deputation of Norwich 
traders waited upon the Duke of Norfolk, Postmaster-General, on 
19th inst., for the purpose of stating their case on the question of 
cheapening and extending the telephone service of that city. The 
deputation was introduced by Sir Harry Bullard, M.P. 


The Telephone Service.—A circular is being issued, 
signed by Mr. Robert Mellors, Secretary of the Association of Trade 
Protection Societies of the United Kingdom, and dated Nottingham, 
July 15th, containing a statement with regard to the telephone 
service, together with a letter received by Mr. Mellors from the 
Postmaster-General in reply to a letter forwarding a copy of a resolu- 
tion adopted at the 49th annual meeting of the association. The 
resolution pointed out, says the Z'imes, that the difficulties connected 
with telephonic communication were a serious impediment to busi- 
ness, and the hope was expressed that the Postmaster-General would 
speedily provide increased telephonic lines, while a desire was also 
expressed for the hire of telephonic instruments at less cost than that 
now charged. In the course of the statement given in the circular, 
the high annual rents charged in this country for telephonic instru- 
ments are contrasted with the rates prevailing on the Continent. It 
is considered reasonable, owing to various circumstances, that a 
higher price should prevail in England than in some other countries ; 
but it is submitted that the present rent charge is excessive, and that 
the service would pay quite as well at reduced rates, by the probable 
increase in the number of subscribers. Thus, Stockholm, with a rent 
of £2 16s. for Government telephones and £4 9s. for privately-owned 
telephones, and a population of 200,000, has 20,000 telephones; Not- 
tingham, with telephone rents very much higher, and with a popula- 
tion of 240,000, has 1,350 instruments. It is further pointed out that 
the system of charging by distance has been abolished in letter 
carriage and with telegrams, but has been adopted with the telephonic 
service for reasons not obvious. What is wanted is a larger extension 
of the telephonic service, at uniform rates and cheaper rents. The 
Postmaster-General’s reply, dated July 10th, to the association is to 
the effect that a very large number of additional trunk lines have 
either been recently completed or are in course of construction, and 
that, so far as his Grace is aware, the service is now satisfactory, 
except in a few cases where difficulties have prevented the erection of 
additional trunk lines with such speed as he could have wished. If, 
however, any particular case is specified by the association in which 
the trunk wire accommodation appears to be inadequate, the Post- 
master-General will be glad to consider the matter. As regards the 
question of charges for the hire of telephonic instruments, his Grace 
“is giving careful consideration to the whole question, and he will be 
ie - he should find it possible to meet the wishes expressed in the 
resolution.’ 


Telegraph Rates.—The London Gazette of Tuesday last 
contains a complete list of the rates chargeable for foreign telegrams 
from July 1st, 1897. 


Telegraph Codes.—Some time ago it was announced that 
all legitimate words in existing codes would be inserted in the new 
edition of the Official Vocabulary for Code Telegrams now in course 
of preparation, if such codes, or a list of the words comprised in 
such codes, were forwarded to the International Telegraph Bureau at 
Berne before March 31st last. Subsequently the date for the recep- 
tion of such codes or collections of code words was extended to June 
30th last. The director of the Bureau has now consented to further 
extend the date to September 30th next. 


_ Telephonic “ Disturbances.”—We cull the following 
interesting paragraph from last week’s Commerce :—We offer our con- 
gratulations to Mr. Franz Baum, photographer, of Manchester. He 


has pluckily tackled the National Telephone Company, and come off 
victor. He became a subscriber to the so-called telephone service at 
the beginning of 1895, and innocently entered into an agreement 
binding him to subscribe for three years. He paid his first £10 and 
repented at leisure. The telephone was no use to him—nay, it was 
an instrument of torture. He complained and expostulated. The 
complaints and expostulations had the usual result, and Mr. Baum 
took the heroic course of refusing to carry out his agreement and 
requesting the removal of the telephone. The company sued for £20 
under the agreement. We are exceedingly pleased that they have not 
been successful. The plaintiffs had to admit that the defendant 
had, no doubt, some cause for complaint, “ especially about 
September, 1896, when there was some disturbance of the whole 
system, owing to the change from overhead to underground wires.” 
This was, no doubt, a most excellent excuse, but we know of any 
amount of “disturbances” without any such change going on. 
However, the end of it was that instead of the company getting £20 
more, their subscriber got the £10 back he had already paid. 
Whereat we are joyful, and hope Mr. Baum’s excellent example will 
be followed. 





CONTRACTS OPEN AND CLOSED. 


OPEN. 


Birkenhead,—July 23rd. The Corporation wants tenders 
for the supply and laying complete of cables, street boxes, &c. Con- 
sulting engineer, Mr. J. N. Shoolbred, 47, Victoria Street, S.W. 

Carlisle.—August 12th. The Corporation want tenders 
for boilers, mechanical stokers, dynamo3, storage battery, switch- 
board, boosters, arc lamps, feeders, mains, &c., for the electric 
lighting undertaking. See our “ Official Notices ” for further par- 
ticulars. . 

Cork.—July 23rd. Tenders are invited by the Organising 
Committee of “Jericho” for the lighting of the bazaar by electricity, 
in accordance with specification to be seen at the “ Jericho” office. 
Tenders to Mr. St. John Barry, secretary, Cork. 

Derby.—July 26th. The Corporation want tenders for 
the supply and laying of high tension cables, junction boxes, cable 
and hauling winch, transformer boxes, switches, safety fuses, dc. 
Electrical Engineer, Mr. J. E. Stewart. 


France.—The French Post and Telegraph Authorities in 
Paris are inviting tenders, until the 27th inst., for the supply of a 
switchboard for the Wagram telephone office in that city. They are 
also inviting tenders until August 3rd for the supply of a quantity of 
electro-magnetic apparatus. Tenders to be sent to the Sous-Secre- 
tariat d’Etat des Postes et de Telegraphes, Rue de Grenelle, 103, 
Paris. 

Halifax.—July 26th.—The Corporation want tenders for 
the supply of trolley wire, bonds, and insulators for the new electric 
tramways. Electrical engineer, Mr. T. P. Wilmshurst. 


Hammersmith,—July 21st. The Vestry want tenders 
for the supply of stores required for the electricity department during 
the period ending March 15th, 1898. Particulars from Mr. G. G. 
Bell, electrical engineer, 57, Fulham Palace Road, Hammersmith. 


Hapton (Lancs.),—August 2nd. Tenders are invited for 
lighting the township with electricity from September 1st to April 
30th. Particulars from Mr. Ed. O'Shaughnessy, clerk to Hapton 
Parish Council, St. Anne’s Terrace, Padiham. 


Hull.—July 29th. The Electric Lighting Committee 
want tenders for the supply, erection and hiring of certain plant and 
machinery required in connection with the electric lighting installation 
during the winter of 1897-8. Borough Electrical Engineer, Mr. A. S. 
Barnard. ; 

Newport,—July 30th. The Electric Lighting Committee 
invite tenders for the supply and erection of boilers, mechanical 
stokers, and other apparatus for the boiler house plant, steam alter- 
nators and exciters, accumulators, steam and exhaust pipes, switch 
gear, arc lamps, posts, &c., coal elevator and “allowance for day-load 
plant.” Oonsulting Engineer, Mr. Robert Hammond. 


Port Elizabeth.—September 21st. The Town Council 
invite tenders for lighting the streets and municipal buildings of Port 
Elizabeth by electricity in consideration of the grant of a concession 
for the exclusive right of supplying electric current through the 
streets and roads of the town to private houses, stores, &c., for terms 
of 5, 15, 20, 25 or 30 years respectively. See our “ Official Notices 
for further particulars. sae 

Reumania.—August 20th. Tenders are being invited 
by the General Direction of the Roumanian Posts and Telegraphs in 
Bucharest for the supply of 55,000 porcelain (double-bell) insulators. 
Tenders to be directed to the Direction Générale des Postes et des 
Telegraphes, Bucharest. 


Russia.—November Ist. The Municipal Authorities of 
Novorossisk, South Russia, are inviting tenders for the concession for 
the construction and working of an electric tramway and for the elec- 
tric lighting of the town. 


Sedgfield.—August 7th. The Durham County Asylum 
Visiting Committee want schemes and specifications for the electric 
lighting of Winterton Building at Sedgfield Asylum, 500 to 560 
16-C.P. being required for that structure and a greater number for the 
main building. Particulars from Mr. Crozier, County Engineer, Shire 
Hall, Durham. 
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Sofia.—September 22nd. The Secretary of State for 
Foreign Affairs has received a despatch from the Acting British 
Consul-General at Sofia, stating that the municipality of that town 
invite tenders for-—(1) The supply of electric current to light the 
streets as well as public and private buildings in the town and the 
supply of electric power; and (2) The construction and working of elec- 
tric tramways in the town and suburbs. Tenders will be received at 
the offices of the municipality of Sofia. Such further particulars as 
have been received may be seen at the Commercial Department of 
the Foreign Office any day between the hours of 11 a.m. and 6 p.m. 


Spain.—Tenders are at present being invited by the 
Municipal Authorities of Guadix (province of Granada) for the elec- 
tric lighting of the public streets of the town. Tenders to the 
Secretario del Ayuntamiento de Guadix (Granada). 


Spain.—August 5th. Tenders are being invited by the 
General Direction of the Spanish Posts and Telegraphs for the supply 
of 14 tons of copper sulphate for the telegraph service. Tenders to 
the Direccion General de Correos y Telegrafos, Madrid. 


Sunderland.—July 28th. The Corporation want tenders 
for combined arc lamp and trolley poles, and arc lamps and acces- 
sories. Electrical engineer, Mr. J. F.C. Snell. 





CLOSED. 


Halifax.—The following orders have been given out in 
connection with the electric tramways :— 


Leeds Steel Works, Limited; 630 tons of steel rails at £6 10s. per ton, 
and 30 tons of fish plates at £8 10s. per ton 

Mr. Kk. Heaton; Lancashire boiler for the electricity works at £415. 

Mr. J. Proctor; supplying and fixing a mechanical stoker and making 
— to existing mechanical stokers at the electricity works 

or \ 

Askham Bros. & Wilson, Limited ; 29 sets of Marshall’s patent automatic 
points at £19 per set, and two sets of points (special curved) at 
£15 12s. 6d. per set. 

Messrs. Spencer; 100 poles for conveying overhead wires, £1,090. 


London.—The tenders sent in for the electric light 
installation at Grove Hospital for the Metropolitan Asylums Board 
were considered by the Board on Saturday. The following is a list 
givenin Daily Tenders and Contracts :— 


Sec. A. Seo. B. 
Mavor & Coulson “a ee ee se e. £4,011 £4,950 
Crompton & Co... ee oe re ee +. 4,420 5,400 
Joel & Potter ee os re ae oe _ _ 
T. Scott Anderson ee ee es -- 4,450 5,700 
Brush Electrical Engineering Co. .. aa -. 4,872 5,440 
Electrical & General Engineering Co. .. PP _ — 
W. J. Fryer & Co. pa aie =e ae -» 4,437 6,647 
Laing, Wharton &€ Down .. + ~ -. 5,009 6,059 
J.H. Pickup & Co. os "6 “e =e .. 4,790 6,890 
Sharp & Piper .. we << as we -» 5,790 6,450 
Fowler, Lancaster & Co. ee ee a -» 4,985 7,448 
F.B.Camden & Co. .. ee “e ee oe _- _ 
(2.) For One Section Only. 
Siemens Bros. &Co. .. ee oe ae -. 4,180 — 
J.H.Holmes& Co. .. ee os we -. 4,120 to 
4,890 — 
V. G. Middleton. . aa sae “FE =< ee — 7,412 
A. H. Wood ia _ 4,720 


The tender of Messrs. Siemens Bros. & Co. for the supply and fixing, 
at £4,180, of the machinery, pipe work, and accumulators comprised 
in Section A was accepted, also that of Messrs. Mavor & Coulson at 
£4,950 for wiring and fitting up the hospital (with an allowance for 
the electric bell and telephone work) in Section B. 


Southampton.—aAt the last meeting of the Town Council 
the Electric Lighting Committee reported that the three tenders 
received for supplying and erecting boilers, mechanical stokers, &c., 
at the new electric lighting station having been submitted to Mr. 
Manville, the consulting engineer, that gentleman recomménded the 
acceptance of Messrs. Babcock & Wilcox’s tender of £7,748 (less 
£290 to be allowed for alterations in the contract) in lieu of the ten- 
der of Messrs. G. C. Mallett & Co., London, at £7,353 15s., and stated 
a variety of reasons for the recommendation. The Committee recom- 
mended the Council to act on the engineer’s report.—Agreed to. 


Walsall.—The tender of Messrs. T. Parker, Limited, for 
supplying and erecting a transformer at the electricity works at £558, 
also that of Messrs. Callenders Cable Co. for supplying and laying a 
new feeder cable in connection with the extensions, have been accepted 
by the Council. 
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NOTES. 


Exhaust Steam Heating.—Exhaust steam from electric 
light stations is to be used for heating in several parts of the 
United States. A contemporary says that the Edison 
Electric Illuminating Company of Topeka, Kan., has given 
out an order for nearly a mile of underground street mains 
for the purpose of utilising their exhaust steam for the heat- 
ing of buildings, and it is estimated that the company will 
have an income the first year from heating of about $6,500, 
derived mostly from the sale of exhaust steam. The Taylor- 
ville, Ill., Electric Company is also putting down similar 
a for the purpose of heating the principal buildings 
t 












Fatality.—A lady cyclist was thrown off her machine in 
front of one of the Dublin-Dalkey electric tramcars last week, 
and was run over. Death was instantaneous. 





The Motor Car Industry in France.—The Engineer 
has determined to show that no motor car industry exists 
anywhere, and has now metaphorically carried the war into 
the enemy’s camp. Curiously enough, just as this fulmina- 
tion appears in the columns of the Engineer, the works of 
the Roger Company, against whom many of the remarks are 
levelled, is reported as being destroyed. There must surely 
be some kind of industry in France, or whence came all the 
vehicles of the Petit Journal and other contests? and the 
Engineer admits forty makers of self-propelled vehicles ; but 
most of these are carriage builders, who put other makes of 
motors into their vehicles, or have motors presented them for 
use by sanguine inventors. Except the Daimler, the only 
other motor which has been much used is the Benz. What, 
asks the Engineer, is the Anglo-French Motor Carriage 
Company doing with the Roger business? True, the shop 
in Paris has been destroyed ; but there were to have been 
larger French shops, and a large English works also at Bir- 
mingham was contemplated. A large demand exists, we are 
told, in Paris for motor vehicles; but the French seem to 
have failed to grasp the position at the time of the boom, 
and have made little or no advance since. 





Electrolysis by Alternating Curftents.—The present 
number of L’Eclatrage LElectriqgue contains the concluding 
remarks of Dr. Riccardo Malagoli as to his experimental in- 
vestigation of the potential curve at the terminals of a 
voltameter traversed by an alternating current. The volta- 
meter, in series with a non-inductive resistance, is connected 
to the terminals of a small alternator. By means of a 
separate commutator, rotating with the axle of the dynamo- 
armature, a second circuit can be closed at any particular 
phase. This second circuit contains a galvanometer, and 
can be connected either to the terminals of the voltameter, 
or to those of the non-inductive resistance. Curvesare then 
drawn to represent the pane law for a complete cycle in 
each of the two cases. It is found that there is a real diffe- 
rence of phase between current and potential difference at 
the terminals of the voltameter, which agrees with the re- 
sults of Mengarini. 





Ampere-turns.—A method for determining the number 
of turns on a field-magnet, which does not uecessitate 
unwinding the coils, is described by M. Camichel in 
L’ Eclairage Electrique. The case is given of a dynamo 
having two poles, A and B. The two coils on A and B are 
first disconnected from one another. If a current is sent 
through coil A from a battery of accumulators, coil B is 
traversed by a certain magnetic flux; this may be increased 
by closing the air-gaps with sheet iron. A separate coil, B’, 
of fine wire is now wound over B, and connected to the ends 
of 8B. A ballistic galvanometer is joined across the common 
terminals thus formed. It is clear that if B and B’ are 
oppositely wound, a value can be found for the number of 
turns on 8B’, such that on closing the battery circuit round A, 
no deflection is produced at the galvanometer. In this case, 
the number of turns of B’ is the same as the required num- 
ber round B. 


India-Rubber Fiasco. — It is said in the news- 
paper press that the prospectus of the British India- 
Rubber and Exploration Company, to which we referred in 
our May 28th issue, was issued without the authority of the 
directors. While the prospectus was before the public, the 
Colonial Office pointed out an incorrect statement contained 
therein regarding the register of titles to land on the Gold 
Coast. A winding-up order has now been obtained. Of the 
quarter of a million capital, only £3,000 was applied for. 








Appointment,—Lieut.-General Victor von Podbielski 
has been appointed to succeed the late Dr. von Stephan as 
head of the German Post Office. Lieut.-Gen. von Podbielski 
was born at Frankfort-on-the-Oder in 1844, and is the only 
son of (General von Podbielski, who wrote an excellent 
account of the siege of Paris. The new Postmaster General 
entered an Uhlan Regiment in 1862, and served on the 
staff of General Caprivi during the Franco-German cam- 
paign in the 10th army corps. 
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Appointment Vacant,—The Birmingham Markets and 
Fairs Committee want a thoroughly competent man to take 
charge of the electric lighting installation at the new Meat 
Market. See our “ Official Notices.” 


Terrestrial Magnetism.—Science Progress for the cur- 
rent month gives a table of magnetic elements as determined 
at the observatories, whose publications are received at Kew. 
It includes measurements of declination and inclination, 
from which are derived the horizontal and vertical forces, in 
C.G.S, units. 


¢ Electrical Eogineering Classes.—From our “ Official 
Notices” particulars can be obtained of the “ Electrical 
Measurement and Practical Electricity ” Classes, which will 
be begun in October next by Prof. Andrew (iray at the 
University College of North Wales, Bangor. 


Owen’s College, Manchester.—Our “ Official Notices ” 
contain a notification to the effect that the new isession of 
electrical instruction commences on October 5th. 














Accident,—Last Saturday morning an accident occurred 
at the Ayr Electric Light Sub-Station in Hope Street. 
While Alexander Cameron was working in the station his 
right shoulder came in contact with the high tension cable, 
with the result that he was rendered unconscious and 
severely bruised. 


Gold Extraction—Mr. E. L. Oppermann sailed per 
Oratava to superintend the erection of the gold extracting 
plant at the Lake View Mines, West Australia, and at the 
Gloucester Gold Mines, New Zealand. These plants have 
been constructed by Mr. Carl Oppermann on behalf of the 
Oppermann-Fischer Patents Proprietary Company, Limited, 
who are the owners of this new system of gold recovery. 


Wireless Telegraphy.—The Daily Chronicle learns from 
Spezzia that Signor Marconi’s wireless telegraphy during 
the recent trials worked on land at a distance of 19 kilo- 
metres, and on sea at a distance of four kilometres between 
two war ships perfectly equipped and moving in contrary 
directions. 


Presentation.—The directors of the City of Bath Elec- 
tric Lighting and Engineering Company, whose undertaking 
was, as our readers will remember, purchased by the Town 
Council quite recently, evidently hold a very high opinion 
of Mr..G. F. Metzger, A.M.I.C.E., and of his services ren- 
dered as engineer-in-chief of the company. A compli- 
mentary luncheon in honour of Mr. Metzger was held at the 
Royal Hotel, Bath, on Monday, and Mr. T. O. Callender, 
the chairman, presented Mr. Metzger with a valuable key- 
less gold watch and chain, the watch being suitably inscribed. 
We take this opportunity of expressing the hope that Mr. 
Metzger’s relations with the municipality as City Electrical 
Engineer will be as cordial as with the company. 


Cricket. Wandsworth vy. St. Luke’s——On Saturday 
last the staffs of the various contractors engaged on these 
works played a friendly game at Balham, resulting in favour 
of St. Luke’s. Afterwards the teams and their friends, to 
the number of 35, adjourned to the Alma Hotel, Wands- 
worth, where host Parrott provided a substantial dinner. In 
the unavoidable absence of Mr. A. J. Lawson, manager of 
the County of London Company, the chair was taken by 
Mr. B. Deakin, resident engineer, Wandsworth, supported by 
Messrs. Dale, Donnet, Pringle and Goslin. After the dinner 
the usual toasts were given, and the evening was concluded 
by an enjoyable smoking concert. 











Detroit Telephone Convention.—Oor American con- 
temporaries report in detail the proceedings of the Telephone 
Convention at Detroit, an assembly of delegates from com- 
panies independent of the American Bell Telephone Cora- 
pany. It was sought to attain a basis of common action and 
mutual support. 








NEW COMPANIES REGISTERED. 


Compressed Air Traction Company, Limited (53,212). 
Registered July 6th with capital £125,000, in £10 shares (2,500 pre- 
ference) to adopt an agreement with the American Air Power Com- 
pany, and to acquire, develop, work, and deal with any patented in- 









ventions and rights connected with mechanical traction, and the 
production, treatment, storage and use of compressed air and elec- 
tricity. The subscribers (with one share each) are: N. S. Russell, 
C.E., 39, Coleman Street, EC.; F. S. Isaac, 22, Great Winchester 
Street, E.C., merchant; J. Morris, 17, Throgmorton Avenue, E.C., 
solicitor; J. H. Puleston, 2, Bank Buildings, E.C., merchant; J. H, 
Duncan, 39, Coleman Street, E.C.,C.A.; E. E. Jessel, 39, Coleman 
Street, E.C., seeretary ; T. Bett, 118, Bishopsgate Street Within, E.C., 
merchant. The number of directors is not to be less than three, nor 
more than seven; the subscribers are toappoint the first. Registered 
by Ashurst & Co., 17, Throgmorton Avenue, E.C. 


Penny -in-the- Slot Electric Supply Syndicate, 
Limited (53,329).—Registered July 15th, with capital of £10,000 in 
£1 shares to adopt an agreement with the Electric Lighting Extension 
Syndicate, Limited, and to carry on the business of suppiiers of elec- 
tricity, electricians, electrical engineers, &c. The subscribers (with 
one share each) are: C. O. Bastian, 8a, Manchester Square, W.., elec- 
trical engineer; F'. Sidney, 98, Sewardstone Road, Victoria Park, 
N.E., clerk; E. Howard, 15, Abchurch Lane, E.C., gent; J. C, 
Herrington, 3, Spanish Road, Wandsworth, clerk; O. L. Richardson, 
113, Roman Road, Barnsbury, clerk; T. R. Marshall, 39, Beck Road, 
Mare Street, N.E., stationer. The number of directors is not to be 
less than three, nor more than seven; the subscribers are to appoint 
the first. Qualification £100; remuneration £100 each per annum, 
and £150 for the chairman. Registered by W. T. Hick, 2, Church 
Court, Clement’s Lane, E.C. 


Cycle Trade Publishing Company, Limited (53,322). 
—Registered July 14th with capital £40,000, in £1 shares, to acquire 
the copyright of the Cycle Trader, the Cycle and Trades Diary, and 
the India-Rubber and Gutta-Percha and Electrical Trades Journal, and 
to acquire and carry on the business of the Cycle Trade I'ublishing 
Company, Limited (registered in 1896). Table “A” mainly applies. 
Registered office, 19 and 21, Wilson Street, B.C. 


J.D. F. Andrews & Co., Limited (53,329).—Registered 
July 15th with capital of £10,000 in £1 shares (5,000 preference), to 
acquire and carry on the business of electrical engineers and manu- 
facturers carried on as “J. D. F. Andrews & Co.,” at Fulham, S.W., 
aud to adopt an agreement with J. D.F. Andrews. The subscribers 
are:—F.. A. Jones, Llandovery, South Wales, banker, 500 shares; 
Q. B. Sanelson, 7, Cadogan Gardens, S.W., manufacturer, 10 shares; 
8. © Dunzee, 20, Burstock Road, Putney, contractor, one share; 
J. H. Hawkswortb, 25, Redgrave Road, Putney, electrical engineer, 
one share; Mrs. M. T. King, 72, Waldemar Avenue, S.W., one share; 
Mrs. A. B. Andrews, 45, Fulham Park Gardens, S.W., one share; 
J. D. F. Andrews, 45, Fulham Park Gardens, S.W., electrical engi- 
neer, one share. The number of directors is not to be less than two 
nor more than seven ; the first are J. D. F. Andrews, G. B. Samuelson, 
and F, A. J. Jones; qualification £10, no remuneration. Registered 
office, Fulham Electric Works, Putney Bridge Station, Fulham, S.W. 


Smithfield Markets Electric Supply Company: 
muimited (53,354)—Registered July 18th, with capital of £100,000 in 
£1 shares to acquire and turn to account a concession for lighting Smith- 
field Market, in the City of London, with electricity, and to adopt an 
agreement with R. Jewell. The subscribers (with one share each) 
are :—A. H. 8S. Browne, Gleneagle Road, Streathan, S.W., clerk; T. 
Browne, 9, Oberstein Road, Clapham Junction, engineer; H. M. 
Manley, 16, Stafford Terrace, Kensington, gentleman; P. J. Hayes, 
Crieve House, Ealing, W., secretary; J. Smith, 42, Lennard Road, 
Penge, S.E., clerk; D. Rcbinson, 14, Jessica Road, Wandsworth Com- 
mon, clerk; A. Manning, Beechfield, Watford, gentleman. The number 
of directors is not to be less than two nor more than five ; the subscribers 
are to appoint the first; qualification, £250; remuneration £950 per 
annum divisible. Registered by Davidson & Morris, 40-42, Queen 
Victoria Street, E.0. 


Sax, Slatter & Co., Limited (53,362).—Registered July 
16ta, with capital of £100,000 in £1 shares, to acquire a part of the 
business carried on by Julius Sax & Co., Limited, at Forester’s Hall, 
Clerkenwell, E.C., and to adopt an agreement with A. Slatter, and to 
manufacture, sell, and deal in dynamos, motors, electric measuring 
instruments, batteries, telegraph and telephone instruments, bells, 
cables, lamps, &c. The subscribers (with one share each) are :—A. 
Slatter, 7, Ridgmount Street, Bedford Square, W., electrical engi- 
neer; B. Parry, 2, Sterndale Road, West Kensington, clerk; H. 
Stebbings, 34, Chryssell Road, Brixton, clerk; A. G. Morrish, 54, 
Gresham Street, chartered accountant; C. F. Glynn, 50, Richmond, 
Terrace, Clapham Road, agent; S. Marler, 176, Sloane Street, W., 
auctioneer; G. H. Hoyle, Parliament Mansions, Westminster 
solicitor. The number of directors is not to be less than three, nor 
more than five; the first are S. Marler, A. Slatter, and J. Perkins. 
Qualification £500; remuneration as fixed by the company. Regis- 
tered office, 54, Gresham Street, E.C. 


National Electric Free Wiring Company, Limited 
(53,364).—Registered July 16th with capital £250,000, in £1 shares, 
to adopt an agreement with the Electric Free Wiring Syndicate, 
Limited, for the acquisition of its business, and to carry on the 
business of electrical engineers and contractors for the supply of elec- 
trical plant and appliances. The subscribers (with one share each) 
are: R. 8. Bain, Elmbourne Road, Upper Tooting, C.A.; T. J. Bowles, 
27, Upper Marylebone Street, W., gentleman; G. Ellis, J.P., Land- 
guard, Granada Road, Southsea; J. T. Jervis, M.Inst.C.E., 28, 
Victoria Street, S.W.; F. J. Leslie, 15, Union Court, Liverpool, 
solicitor; H. Gibson, 8, Great St. Helen’s, E.C., solicitor ; J. Atherton, 
Huyton, Liverpool, electrical manufacturer. The number of directors 
is not to be less than four, nor more than nine. The subscribers are 
to appoint the first; qualification, £500; remuneration, £1,200 per 
annum, and a share in the profits divided. Registered by Deacon 
and Co., 9, Great St. Helen’s, E.C. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 





Brazilian Submarine Telegraph Company, Limited 
(6,886).—This company’s annual return was filed on June Ist, when 
the whole capital of £1,300,000 in £10 shares was taken up and paid 
for in full. 


Woolwich District Electric Light Company, Limited 
(31,814).—This company’s annual return was filed on April 10th, 
when 9,466 shares were taken up out of a capital of £10,000 in £1 
shares. 884 are considered as paid and £1 per share has been called 
and paid on the other 8,582 shares. 


Baily, Grundy & Barrett, Limited (38,004).—This 
company’s annual return was filed on May 12th, when 662 shares 
were taken up out of a capital of £10,000 in £5 shares. £5 per 
share has been called, and £3,300 paid, leaving £10 in arrears. 


West India and Panama Telegraph Company, 
Limited (11,116).—This company’s annual return was filed on June 
9th. The capital is £2,445,630 in 200,000 ordinary, 34,563 first pre- 
ference, and 10,000 second preference shares, all of £10 each. 88,321 
ordinary, 34,563 first preference, and 4,669 second preference have 
been taken up, and £10 per share called, resulting in the payment of 
£1,275,530. 


Conduit and Insulation Company, Limited (50,527). 
This company’s statutory return was filed on May 6th, when 27,832 
shares were taken up out of a capital of £40,000 in £1 shares. 
15,500 are considered as paid. £1 per share has been called on 7,1C0, 
14s. per share on £5,150 10s. per share on 75, and nothing on 7, and 
£10,742 10s. has been paid. 


F, H. Royce & Co., Limited (41,362).—This company’s 
annual return was filed on June 3rd. The capital is £30,500 in £1 
shares (500 deferred); 20,654 ordinary and 500 deferred have been 
taken up, and 12,514 are issued as paid; £8,640 has been called and 
paid on the rest. 


Cuttriss, Wallis & Co., Limited (33,857)—This com- 
pany’s annual return was filed on July 3rd, when 651 shares were 
taken up out of a capital of £10,000 in £5 shares. 300 ehares are 
considered as paid, and £1,755 has been called and paid on the rest. 


Hastings and St. Leonard’s-on-Sea Electric Light 
Company, Limited (16,505).—This company’s annual return was 
filed on June 9th, when 2,722 shares were taken up out cf a capital 
of £50,060 in £10 shares, and paid for in full. 





CITY NOTES. 


ere ee 


THE accounts of this company for the six 

Direct United months ending June 30th ult. are, as usual, very 
States Company. clear, and easily understood. There are items in 

the reserve fund account which deserve special 
notice, The cable, it may be remembered, was laid in 1874, and it is 
interesting to note that the balance of the reserve fund is just large 
enough to pay for a duplicate line when the necess:ty for this arises. 
The cable, which was manufactured by Messrs. Siemens Brothers, 
has up to the present enjoyed a 23 years’ life, and to judge from the 
annual cost of repairs, seems likely to live still longer. When we 
consider that the 1865 and 1866 cables of the Anglo-American Com- 
pany were contracted for at a cost of nearly one million sterling each, 
and were abandoned after about 11 years life, the comparison of present 
prices and of excellence of manufacture is very striking. In addition 
to the balance of reserve above referred to, viz., £338,488 153. 8d., 
the Direct United States Company has paid off a debenture lcan of 
£73,367 14s. 7d., has also paid £23,638 10s. 5d.—the cost of diverting 
their cable from Torbay to Halifax—and, further, bas expended in 
repairs from July 1st, 1877, to June 30th, 1897, including cable cost- 
ing £49,570 12s. 1d., the sum of £162,756 5s. lid. 

This expenditure on repairs, including new cable, is also interest- 
ing, as it shows that an Atlantic cable can be kept in repair for 20 
years at an annual charge of £8,138. A Pacific cable of about three 
times the length, and laid in more favourable water, should not, 
therefore, cost more than £24,000 per annum for repairs, including 
new cable. 





Crompton & Co., Limited. 


THE annual meeting of this company was held yesterday afternoon 
at Cannon Street Hotel, Mr. John Trotter presiding. The report and 
accounts, together with the circular which accompanied same, were 
printed in full in our last issue. 

The Cuarrman, in moving the adoption of the report and accounts, 
made some remarks upon the work of the current year, as the extra- 
ordinary general meeting would deal with the general aspect of the 
company’s affairs. The profit and loss account for the year ended 
March 31st, 1897, showed that a gross profit of £42,290 had been 
made, and he congratulated the shareholders upon the return to com- 
parative prosperity of the annual working of the company. They 


suffered very greatly from the fire, and last year were unable to 
furnish a profit and loss account. He wished the net profit had been 
somewhat larger, but he was really surprised at the results, 
considering the difficulties under which they were still labouring 
at Chelmsford. The trading expenses amounted to the very 
large sum of £15,900, but when they got into the new works 
which are now practically completed—they were already beginning 
to move the machinery in, and it would not be along period before 
the works were, practically, moved into the new quarters—they hoped 
to bring about economies in the present working because they were 
now working in a cramped condition under distinct disadvantages. 
The speaker went over the various items in the accounts. There 
was a balance of £4,180 net profit. In the general balance-sheet 
there was shown an increase of £21,245 in loans from bankers, 
bringing that item to £35,000 odd. It was satisfactory to see 
that creditors, although the business had been very largely increased, 
the actual increase of sales last year compared with the previous 
year, amounting to 40 per cent., were even lower. Freehold property 
had increased from £12,780 to £28,880, and this increase was due to 
the new works and payments made for what was required to com- 
plete the factory. The trade debtors item reflected increased busi- 
ness, the total being £67,935—an increase of £9,840; therefore, the 
amount owing to the company had increased £9,000 odd, and that 
owed by the company was £3,000. They were centering the two 
really important departments of the company—the contract- 
ing and manufacturing—at Chelmsford. They had endeavoured 
to get rid of such excrescences as they could, so as to prevent 
expense due to widely-spread management, and to enable 
the officials of the company to centre their attention upon 
the profit-earning portions of the business. That policy they 
had successfully carried out. They were just about to reap the 
benefits of the economies which the new works would bring about, 
and if they could under such disadvantageous circumstances show 
such satisfactory results and a moderate net profit, he thought 
they might reascnably expect that when the difficulties were 
removed they would be able to show a still more satisfactory 
result. He bad no fear for the coming year as regards business. 
They had got satisfactory contracts already, and there was every 
reason to suppose not that they would be curtailed, but that they 
would be—bar accidents—larger than last year, and with still more 
satisfactory profits. Regarding the engineer's strike of 700 men, 
140 had gone out, and they did not anticipate that this would develop 
into anything really serious; but it was impossible for him to foretell. 
He saw no clouds on the working horizon at the present moment but 
the strike. He saw, however, a good many clouds behind them. 

Mr. Crompron seconded the adoption of the report. 

A discussion followed, in the course of which Mr. THornton said 
they had heard for many years that the future of the company looked 
so well, but they never got any further thanthat. In regard to trade 
debtors, he thought a company that was in need of money should not 
allow «57,000 to be outstanding. Better to get the money in if they 
had to make a reduction. He thought the Chelmsford Company 
should be put down asa loss. It was put into assets but never would 
be anything. He would like to see the whole £30,000 goodwill wiped 
out. Let them make things as bad as they could and place themselves 
in a very good position. 

Another SHAREHOLDER complained that the £4 per share on the 
1,928 shares should have been called up before, instead of raising 
loans at the bankers. 

Mr. TuFNELL assumed the directors had not put into force the 
£50,000 borrowing powers for which they applied to the shareholders 
in December ? 

Tue CHargmMay, in answer to these and other questions, said that 
the freehold stood at a very large amount, because it covered both 
the old and the new freehold. They proposed to dispose of part of tke 
old factory, and from inquiries and valuations made, he did not antici- 
pate any difficulty in getting rid of such portion as they 
could spare at the same figure 3 it stood in the 
books, and then the freehold item would be considerably 
reduced. The board was persuaded that the trade debtors were {a 
very large amount, and that matter would be dealt with at the extra- 
ordinary general meeting. The Chelmsford Lighting Company was 
paying its way, and was a very satisfactory asset in the books. It 
was within their ideas to establish it as a separate undertaking; and 
if they could do that it would enable them to reduce by a consider- 
able sum the amount overdrawn at the bankers. Part of the 
£50,000 had been used in connection with the temporary advance 
from the bankers. 

The motion was carried unanimously, and the retiriag director and 
auditors were re-el 





An extraordinary general meeting of the company was then held 
for the purpose of passing the resolution altering the articles of 
association in accordance with the notice published in the Rrvyimw 
last week. 

The CHatrnMaN, proceeding to explain the board’s scheme for 
which the aiteration in the articles was required, said they all 
considered that it was necessary to write down some of the 
items appearing on the assets side of the balance-sheet. The board 
was pledged to bring forward a scheme for dealing with what they 
considered was necessary to put the house in order. The amounts 
they had to deal with included the suspense account, £11,051, which 
they must provide for; the premium on issue of debentures, £9,775. 
Then a serious loss had been made in Australia. In connection 
with this, they were legally advised to take action against certain 
parties on the spot who were concerned in the matter, and they had 
done s0, but what the issue would be hecouldnotsay. Anyhow, they 
at the present moment stood to lose £20,000 over it. Under the 
headings of trade debtors, investments in shares in other companies, 
and subsidiary companies, there was £20,000 belonging to Australia, 
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and they might consider them bad. It was only during the past year 
that it had turned out to be so bad as that. There was another manufac- 
turing company, subsidiary to Crompton’s, which, as a going concern, 
wasa valuable asset, but it had had an unfortunate career, and they were 
endeavouring to deal with it. It represented another £9,000. Trade 
debtors they should write off £14,946 odd, and shares £2,100. Patents 
should be written down from £13,403 to £11,000. The cooking 
department, which stood at £5,166, they proposed to write down 
£2,166. Goodwill was to be reduced from £39,000 to £15,000. These 
sums brought it up to the total mentioned in the circular—£78,396. 
They had to deal with that large sum before they could have any 
dividend. They did not say their scheme was absolute perfection; but 
he did say that taking all the interests in the concern into account, 
and endeavouring to do justice to everyone, the scheme was the best 
they could do. Hethen explained the manner in which the money 
for this purpose was to be got. The call on the unpaid shares would 
be £7,688, and the year’s profit was £4,180. These sums would be used, 
and the shares would be written down as explained in the circular. 
These would produce £66,000, One apprcached any alteration of the 
relative rights of shares in a company of this sort with very great 
carefulness. It was a serious matter to suggest any dealing with 
preference shares at all; but there were occasions when it was 
right that the board should not shrink from dealing with 
what was a very disagreeable subject, if they believed it to be 
in the interests of all parties concerned. The £140,000 pre- 
ference shares took 7 per cent. of the profits, and those dividends 
were cumulative. There were cumulations on those shares now to 
the amount of £36,400. That had to be taken into account, as well 
as the loss of £78,000. Suppose that were all wiped off, and the 
company was making good profits, then the preference share- 
holders took 7 per cent., which would require £9,863; but 
if the profits earned amounted to £20,000—and in view of the growth 
of the business £20,000 was not out of the question—the preference 
shareholders would take that £9,863, but the ordinary shareholders 
would take the other £9,863 or 45 per cent. Those ordi- 
nary shareholders were very much in the nature of founder's 
shares. That ought to be taken into account in writing down. 
It was a state of affairs that required amicable arrangements with 
those concerned. There was £140,900 worth of preference shares 
issued at the present time, and they suggested that those shares in 
common with the ordinary, should be written down from £5 to £3, 
and that the cumulations should be wiped out. That, at first, sounded 
a@ very wrong thing to do. But where were those cumula- 
tions to come from, if they were paid to them solely out 
of the future profits of the company? Under the new 
arrangement, they would have all the future profits less 
one-eighth, the proportion of the ordinary shareholders, whom it was 
proposed to admit into the same body as the preference. They 
would put the company into a position of being an annual dividend- 
paying concern if they made profits, instead of leaving it with a dead 
weight round its neck in the form of the cumulative dividends, at 
which it would have to keep hacking year after year to pay off. 
They would get seven-eighths instead of one-half. 

The chairman went further into the board’s proposals at great 
length, and after a brief discussion in which the fairness of the pro- 
posals was impugned by several speakers, the alteration in the 
articles of association was approved, there being only two dis- 
sentients. Another meeting will have to be held to confirm the 
decision. A vote of thanks closed the meeting. 





Electric Construction Company, Limited. 


Tus fourth annual general meeting of this company was held yester- 
day = Winchester House, Old tao Street, Mr. J. W. Barclay 
presiding. 

The CHaremay, in proposing the adoption of the report, said he 
took that position in consequence of the absence of Sir D. Cooper, the 
chairman of the company, through illness. Sir Daniel had pre 
his speech, which he (Mr. Barclay) would read to the shareholders. 
In this the chairman said that the accounts showed a net profit for 
the eleven months ‘ended May 31st of £17,399:—The directors 
recommended that £14,197 7s. be distributed as dividends; on the 
preference shares at the rate of 7 per cent. per annum, and on the 
ordinary shares 54 per cent. (equal to 6 per cent. per annum) 
free of income-tax; the whole of the preference dividend to 
be paid on July 1st, and according to the practice established last 
year, one-half of the ordinary share dividend to be paid on July 31st, 
and the other half on January 3lst next. After payment of these 
dividends a balance of £16,499 Os. 9d. would remain to be carried for- 
ward. Those results would, he believed, be satisfactory, especially 
when it was considered that the plant and buildings been fully 
maintained, as well as £5,000 set aside to depreciation account out of 
the revenue of the 11 months. The amount at the credit of the 
depreciation account was now £18.000. The accounts showed general 
progress in the development of the business; they had been pro- 
ducing more, and had been able to do so at less cost, hence the in- 
crease in the profits. As stated in the report, their customers, the 
men employed, the output of manufactured goods and gross profits, 
all showed important increases, and there were at present in the 
workshops as many orders as they cared to have, and at prices which 
ought to yield at least their usual profits. Siuce the report was 
issued they had secured the contract for the electrical equipment of 
the Halifax tramways, and were thus obtaining our share of electric 
traction work. The expenditure was much the same as last year. 
They had tried to make reductions; but if they were to maintain 
the efficiency and reputation of their establishment, they can make 
little progress in that direction. They looked for improved results 
to an increased output, and they would be pleased to hear that in 





that object they had the full co-operation of their staff and employés, 
With regard to the further issue of capital and the reduction of 
interest on the debentures referred to in the report, the board had 
resolved to offer to the shareholders 8,657 preference shares at 15s. 
premium. He had only further to add the expression of his own 
great satisfaction with the steady growth and development of the 
business, and to acknowledge their high appreciation of the skill and 
willing services of the staff and employés of all grades, their relations 
with whom, he was glad to believe, were those of increasing confi- 
dence and mutual goodwill. 

Sir Hmwry C. Manon seconded the adoption of the report, which 
was carried. 





Eastern Telegraph Company, Limited. 


Tux report of the directors for the half-year ended 31st March last, 
presented to the general meeting held at Winchester House yesterday 
afternoon, states that the revenue for the period smounted to 
£479,822, from which are deducted £110,109 for the ordinary 
expenses and £27,544 for expenditure relating to repairs and renewals 
of cables, &c. After providing £3,541 for depreciation of spare cable 
and £6,254 for income tax, there remains a balance of £332,373, to which 
is added £41,967 brought forward, making a total available balance of 
£374,340. From this has been paid interest on debentures and 
debenture stock, £30,113; dividend on preference shares, £20,296; 
and an interim dividend of 2s. 6d. per share on the ordinary shares, 
£50,000, leaving a balance of £273,931, out of which the directors 
have placed a balance of £20,000 to the reserve fund for maintenance 
ships, £10,000 to the fire insurance fund, £10,000 to the land and 
buildings depreciation fund, and £120,000 to the general reserve 
fund. The directors now recommend the declaration of a final divi- 
dend for the year of 2s. 6d. per share, and a bonus of 3s. per share, 
amounting together to £110,000, both payable on the 22nd instant, 
free of income tax, and making, with the three previous payments on 
account, a total distribution of 13s. per share, or 64 per cent. for the 
year on the ordinary shares. The balance of £3,931 is carried forward. 
The revenue includes £34,024, dividends for the half-year upon the 
company’s investments in other telegraph companies. 


Tue 50th half-yearly meeting of the shareholders of the above 
company was held yesterday at Winchester House, Old Broad 
Street, the Marquis of Tweeddale presiding. The chairman, in 
moving the adoption of the report, after referring with regret 
to the death of Mr. Charles W. Earle, who had. been a director of 
the compzny for some time, said that the board had appointed 
Mr. Clement S. Colvin to the vacancy. The gross revenue for 
the half-year under review amounted to £479,822, being an 
increase of £13,729. The traffic with India, and also with South 
Africa, had shown some tendency to decrease; but, on the other 
hand, the receipts from other classes of traffic had been fairly well 
maintained, and in some instances had been somewhat improved. 
During the late war with Greece and Turkey a temporary increase in 
the traffic with Greece occurred; but the traffic had now fallen 
below its normal proportions. However, now that peace had been 
assured, he thought there was every reason to hope they might have 
a recovery in that traflic. The total working expenses for the half- 
year had amounted to £110,109 as against £99,151, or an increase of 
£10,958. That item included £1,500 of a special character—£1,000 
as a contribution to the Pender M»morial Fund, and £500 to the 
Indian Famine Fund. The Pender Fund had been closed, and the 
amount realised was about £7,600, £5,000 of which had been handed 
over to the University College of London to support a Pender labora- 
tory there. The other increase was due to an increase in the salaries 
po | the number of their staff at home and abroad. Considerable re- 
ductions had lately been made in several of their rates. He had a 
list of 45 reductions in the rates to and from Great Britain, Europe, 
Asia, Africa and Australasia, varying from 1s. 2d. to 4s. 4d. per word, 
and in addition to that other reductions had been made in local rates. 
It had always been the policy of the board not only to maintain 
the company’s system in a perfect state of efficiency, but also to 
rovide ample means of maintaining any increase of traffic arising 
m any cause whatever. Out of the profits of the half-year the 
directors had placed £20,000 to the reserve fund for maintenance of 
ships, £10,000 to the fire insurance fund, £10,000 to the land and 
buildings depreciation fund, and £12,000 to the general reserve fund. 
One shareholder had written saying he thought that too much was 
being put to reserve ; but the fact was that in the past their reserves 
had been totally insufficient for possible contingencies. 
Mr. J. Denison Penpee seconded the motion, and the report was 
adopted. 





The National Telephone Company, Limited. 


TxeE directors’ report for the half-year ending June 30th, 1897, 
states that the income accrued in respect of the business of the half- 
year amounts to £476,883 Os. 7d., as compared with £430,767 15s. 8d. 
for the corresponding period of 1896, being an increase of £46,115 
4s. 1ld.* The working expenses for the half-year amount to 
£266,716 6s. 9d., as compared with £224,698 19s. 4d. for the corre- 
sponding period of 1896, being an increase of £42,022 7s.5d. The 
net result for the half-year (after deducting the Post Office royalties, 
amounting to £43,156 1s. 5d.) is a profit balance of £167,010 12s. 5d., 
as compared with £166,523 18s. 4d. for the corresponding period of 
1896, being an increase of £486 14s.1d.* The rentals carried forward 





* In connection with these figures, it must be borne in mind that 
the accounts for June, 1896, included the trunk line revenue for the 
first three months of that year, amounting to about £20,000, which 
revenue is now received by the Post Office, 
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for unexpired terms of running contracts amount to £499,962 17s. 8d., 
as compared with £438,321 15s. at the corresponding period of 1896 
or an increase of £61,641 2s. 8d. Out of the available balance of 
£137,259 93. 2d. shown by the net revenue account (No. 3), the board 
will recommend a payment of dividend at the rate of 6 per cent. 

r annum, less income tax, on the first and second preference shares, 
5 per cent. per annum, less income tax, on the third preference 
shares, and 6 per cent. per annum, free of income tax, on the ordinary 
shares. The board also propose to transfer £35,000 to the reserve 
fund, and to carry forward the balance of £5,665 13s.2d. The sum 
of £193,562 3s. 7d. has been expended on capital account during the 
half-year, the bulk of it in the erection of 6,148 additional exchange 
and private lines required to meet the wants of new customers. The 
remainder of this expenditure has been incurred chiefly in the execu- 
tion of underground work in substitution of, or supplemental to, the 
overhead system and with the object of offering greater efficiency of 


rvice. 

In order to strengthen the financial position of the company and 
to provide for present and prospective needs, the board have recently 
issued the balance of the five per cent. third preference shares, to the 
nominal amount of £653,830. The average price realised was 
£5 16s. 6d. per share, resulting in a premium of £107,882 6s.5d. This 
affords an opportunity for dealing with the premium account which 
stands in the last balance-sheet at £37,911 12s. 6d., and the board 
have decided to apply the amount now available in extinguishing the 
payment of £121,295 9s. involved in the redemption of the 44 per 
cent. debenture stcck in 1894. There will bea balance of £25,067 
3s. 3d. still remaining to the credit of this fund. 

The relations with the Post Office continue to be of the most 
satisfactory kind, and the harmonious working of the two establish- 
ments has resulted in the overcoming of many of the serious initial 
difficulties consequent upon the dual system involved in the transfer 
of the Trunk Service to the State. 

At the general meeting four directors retire, and, being eligible, 
offer themselves for re-election, viz.: Mr. George Franklin, Sir W. 
Cuthbert Quilter, Bart., M.P., Mr. William Alexander Smith, and Mr. 
Joseph Thompson. 

The Auditors, Messrs. Welton, Jones, & Co., also retire, and are 
eligible for re-election. 





The Globe Telegraph and Trust Company, Limited. 


Tus directors’ report, to be submitted to the meeting on Tuesday, 
July 27th, reads:—‘“ The balance-sheet and accounts for the year 
ended July 18th, 1897, with statement of the stocks and shares held 
by the company at that date, are herewith submitted. The net 
revenue of the company for the year, after deduction of expenses, 
amounts to £186,582 8s. 1d., and makes, with the balance of £948 
8s. 8d. brought forward, a total of £187,530 16s. 9d. From this 
amount there has been distributed the sum of £127,866 123. 11d. in 
interim dividends, leaving an available balance of £59,664 3s. 10d. 
The directors recommend the payment of a final dividend for the 
year of 3s. per share on the preference shares, and of 33. 6d. per 
share on the ordinary shares, making, with previous distributions, a 
a total dividend for the year of 6 per cent., less income-tax, upon the 
preference, and 44 per cent. net (against 44 per cent. for the pre- 
ceding year) upon the ordinary shares, leaving a balance of £2,022 
193, 4d. to be carried forward to the next account. During the cur- 
rent year the West Coast of America Telegraph Company has been 
re-constructed, the £10 shares of that company having been ex- 
changed for a similar number of shares of a nominal value of £2 10s. 
each, while their 8 per cent. debentures have been replaced by 4 per 
cent. debentures, guaranteed both as to capital and interest by the 
Brazilian Submarine Telegraph Company, Limited. The Postal 
Telegraph Cable Company, some of whose shares we recently ac- 
quired, has been taken over by the Commercial Cable Company, the 
shares of the former company being exchanged for 4 per cent. deben- 
tures in the latter, £103 of these debentures being given in exchange 
for every £100 nominal of shares in the Postal Telegraph-Cable 
Company. Since the last meeting the company’s investments have 
been distributed over a larger area. A change has been made 
in the manner of presenting the accounts relating to the company’s 
investments; the stocks and shares held by the company now appear 
at their actual cost, the difference between the profits and losses on 
securities realised since the formation of the company being shown 
separately on the balance-sheet, instead of being deducted from, or 
added to, the cost price of new premises, as heretofore. The present 
market value of the securities uow held by the company considerably 
exceeds the cost after taking into consideration the deficiency re- 
sulting from previous sales and exchanges of investments. In con- 
formity with the articles of association, one of the directors, vis., the 
Most Hon. the Marquis of Tweeddale, retires, and, being eligible, 
offers himself for re-election. The auditors, Messrs. Deloitte, Dever, 
Griffiths & Co., and Mr. William Griffith, B.A., barrister-at-law, also 
retire, and offer themselves for re-election. 





City and South London Railway Company, Limited. 


THE report of the directors for the half-year ending June 30th, 1897, 
to be submitted to the 26th ordinary general meeting of the com- 
pany, to be held at Winchester House, Old Broad Street, E.C., on 
Thursday, July 29th, at 12 o’clock noon, reads as follows:—The re- 
ceipts from all sources for the past half-year have amounted to 
£28,259 12s. 6d., and the cost of working has been £15,733 17s. 11d., 
leaving a profit of £12,525 14s. 11d. Inclusive of the balance 
brought forward from December 31st last, the net revenue account 





shows an aggregate total of £13,888 1s. 1d. After making provision 
for the debenture and debenture stock interest, and the deduction of 
£1,000 referred to in paragraph 8, a balance remains available for 
dividend cf £9,439 14s. 1d. Out of this sum your directors recom- 
mend that the full dividend of 5 per cent. per annum be paid on the 
preference shares, and that a dividend at the rate of 2 per cent. per 
annum be paid upon the consolidated ordinary stock, leaving a 
balance of £1,034 193. 1d. to be carried forward to the next account. 
The following table shows the number of passengers, exclusive of 
season ticket holders, carried since the opening of the railway in 
each half-year :— 





Number of 
passengers (exclu- 
sive of season 
ticket holders), | 
i 


Receipts 
(including 


Half-year ended 
season tickets). 





| £ 8. 


| d. 
December 81st, 1890 (11 days)... | 165,000 1,568 3 9 
June 30th, 1891 wes wee | «8,412,848 19,403 6 9 
December 31st, 1891 ... ...| 2,749,055 19,798 16 6 
June 30th, 1892 vee awe | 2,818,162 20,931 4 2 
December 31st,1892 ...  ...| 3,117,602 22,002 17 5 
June 30th, 1893 wes wwe | 8,146,656 22,458 6 9 
December 31st, 1893... ...| 8,093,351 22,067 14 19 
June 30th, 1894 ae: | 23,564 10 ¢ 
December Sist,1894 ... ...| 3,275,649 | 23,54012 4 
June 30th, 1895 se «=O wee | 23,711 5 8 
December 31st, 1895 ... es 3,172,438 | 23,780 3 7 
June 30th, 1896 vce eee | ~—s 3,198,072 24,021 13 0 
December 31st, 1896 3,368,480 25,567 7 6 
June 30th, 1897... 3,437,810 26,403 3 6 





| 


Totalsincetheopeningoftheline| 40,440,571 £298,819 6 3 





The locomotive, generating, and hydraulic plant have been efficiently 
maintained and are in good working order and condition. Consider- 
able progress has been made with the works of the extension to 
Finsbury Pavement. The shafts at London Bridge and Moorgate 
Street Stations have been sunk to the full depth, and the driving of 
the tunnels commenced. The difficulty experienced as to the settle- 
ment with the rector and churchwardens of St. Mary Woolnoth for 
the acquisition of the church for the construction of the station 
underneath, compelled your directors to apply tothe Board of Trade 
in order to obtain possession in accordance with the Act of Parlia- 
ment. By direction of the valuer appointed by the Board of Trade a 
large sum having been deposited with the Paymaster-General as 
security, possession of the site was at length obtained in May last, 
and the works are now being proceeded with. In pursuance of the 
authority given at the last half-yearly meeting, notices to treat are 
being served upon the owners cf the property required for the two 
stations on the extension to Clapham. Arrangements have been 
made with Sir Benjamin Baker to act as engineer, and the detailed 
plans for the line are nowin hand. Thenet profit of £1,000 received 
from the letting of seats to view the Diamond Jubilee Procession has 
been transferred to a reserve fund to assist in meeting any dividend 
that might accrue on the preference shares created in connection 
with the extension, should there be any delay in the opening of the 
new line for traffic. The farther sum of £1,800 has been paid off the 
five per cent. terminable mortgage debenture bonds during the past 
six months, leaving a balance of £28,300 still to mature. The divi- 
dend warrants will be posted on the 6th proximo, and payable on 
the following day.” 





Telegraph Construction and Maintenance Company, 
Limited, 


A HALF-YEARLY general meeting of this company was held on 
Tuesday at the offices, Old Broad Street, Sir Robert Herbert 
presiding. 

The CHarrMaNn stated that at their meeting at the beginning of the 
second half of the year no formal business was placed before them, 
and that there was no report or statement of accounts presented to 
them, as these were made up to the end of the year, and submitted 
to the meeting in January. The only object of calling them together 
that day was that they might hear about the condition of their pro- 
perty and the business that had been transacted during the past six 
months. Both the factories were in good working condition, and 
they had done a fair amount of business during the half-year. The 
ships had also been tolerably well employed, and were in a thoroughly 
good condition. The state of the company’s affairs, therefore, war- 
ranted their offering to the shareholders an interim dividend of 5 
per cent., or 128. per share, as in previous years, and, without pro- 
phesying, they hoped that nothing would prevent them from paying 
the same dividend next January as they paid last January. The con- 
struction of cable had gone on steadily by them as regarded furnish- 
ing supplies to the various companies who required their stccks 
increased, but they had had no great transaction to address them- 
selves to. Some of them might have seen at the Imperial Institute 
a very interesting exhibition, which had been placed in the north 
gallery by the company, and which had attracted a great deal of 
attention—he referred to the admirable model of the system for com- 
municating by telegraph without a complete connexion by wire 
between the Fastnet Rock and the mainland—a system prepared by 
Mr. Willoughby Smith and Mr. Granville, showing how a message 
can be passed through rough and broken water from one point to 
another without any actual wire to convey it. 
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The Direct United States Cable Company, Limited. 


Tue directors’ report for the six months ended 30th June, 1897, to 
be presented to the fortieth ordinary general meeting of the com- 
pany, to be held at Winchester House, on Tuesday, July 27th, at two 
o’clock, p.m., reads as follows :—‘“ Herewith the directors submit the 
usual statements of account for the half-year ended June 30th, 1897, 
which, with the half-year’s accounts to December 31st last, presente@ 
at the ordinary general meeting on January 26th last, show the 
financial result of the twentieth year’s working of the company. 
The half-year’s revenue, after deducting out-payments, amounted to 
£43,892 88. 3d. as compared with £42,456 11s. 9d. for the correspond- 
ing period of 1896, being a difference of £1,435 163. 6d. in favour of 
the half-year under review. The working and other expenses for the 
same period, including income-tax, but exclusive of cost of repairs of 
cable, amounted to £19,559 15s. 5d., leaving a balance of £24,332 
12s. 10d. as the net. profit of the half-year, making with £4,843 
10s. 6d. brought forward from the previous half-year a total of 
£29,176 3s. 4d. For the corresponding period of 1896, the working 
expenses and other payments amounted to £19,692 4s. 2d. Three 
quarterly interim dividends of 2s. 6d. each per share, amounting to 
£22,766 5s. have been declared and paid during the financial year, 
and a final dividend of 2s. 6d. per share is now proposed, together 
with a bonus of 2s. per share, making, with the three in- 
terim dividends, three per cent. for the year, being a total 
distribution of £36,426. After transferring £4,000 to the reserve 
fund account, the balance of £3,927 13s. 4d. on the revenue account 
is proposed to be carried forward. The reserve fund account has been 
debited with £1,540 9s. 5d. for cost of cable repairs, and with £2,000 
written off the Ballinskelligs buildings account, and after being 
credited with interest on the investments, profit on security sold, and 
sum transferred from revenue account, the balance of the reserve 
fund now amounts to £338,488 15s. 8d. The additions and improve- 
ments to the staff buildings at Ballinskelligs, which have been in 
progress for some time, are expected to be completed within the 
current half-year. Pursuant to the provisions of the articles of dsso- 
ciation, two of the directors, viz., Sir James Pender, Bart., M.P., and 
Charles E. Giinther, Esq., retire by rotation, and, being eligible, offer 
themselves for re-election. Messrs. Deloitte, Dever, Griffiths & Co., 
and Messrs. J. and J. Sawyer & Co., the auditors, retire pursuant to 
the articles of association, and offer themselves for re-election.” 





National Motor Carriage Syndicate, Limited, 


A PROSPECTUS has been issued of this company, which has a share 
capital of £30,000, the present issue being of 12,0CO shares of £1 at 
par. The objects of the company are to acquire for traction and 
motor carriage purposes the entire rights of the United King- 
dom in the storage battery employed by the Sussmann Elec- 
tric Miners’ Lamp Company, Limited, for their portable electric 
miners’ lamp. Also certain inventions of Mr. H. F. Joel, 
A.M.I.C.E., consisting of an electromotor of high efficiency, 
specially designed for the propulsion of vehicles, and a new and 
improved gear for transmitting the power, for which inventions four 
patents for the United Kingdom have already been granted, and 
three others protected. To apply the above combined inventiors to 
suitable carriages and vehicles, and to publicly demonstrate. the 
utility and practicability of the same. To realise the above inven- 
tions by the sale of the patent rights to another company (or other- 
wise) at a sum which shall yield a substantial profit to the share- 
holders hereiu. 

The secretary is Mr. V.C. Doubleday, and the offices are at 37, 
Walbrook, E.C. Mr. 8. A. Rosenthal is the consulting engineer and 
electrician. 


_ National Electric Free Wiring Company, Limited. 


THE prospectus of this company is now before the public, as the list 
closes, for both town and country, to-morrow (Saturday). The 
capital is £250,000, in £1 shares, of which 235,000 are now offered 
for subscription. The company has been formed for the purpose of 
carrying out the wiring and fitting of premises for the electric light 
in consideration of an annual payment. It is well known that the 
great obstacle in the way of a largely extended use of electricity in 
this country is the heavy outlay entailed upon the consumer for the 
wiring and fittings. This obstacle will now be removed, as a 
would-be consumer of electricity can have his premises completely 
fitted up by the company without any initial charge whatever. 
This company and the local supply authority will work the 
system hand-in-hand for their mutual benefit. The main advan- 
tages claimed for the system are:—It is within the power of any 
occupier in a district worked by this company to have electric light 
without initial outlay; the supply authorities will collect the charge 
for wiring with that for the light itself, so that this company will 
have no expense of collection; the working capital of the com- 
pany will be expended in work producing an immediate return, as 
each installation, when completed, will immediately become profit- 
earning: the company will commence a remunerative business at 
once, without passing through the experimental stage; this company 
will acquire the contracts, licenses, stock, plant, goodwill and other 
assets, except cash balances, of the Electric Free Wiring Syndicate, 
Limited, which was formed for the purpose of fully testing the work- 
ing of the system in the district of Wallasey, in Cheshire, where the 
first contract for free wiring was made with the District Council. 
‘The syndicate have arranged terms of contracts for free wiring 
with the London Electric Supply Corporation, Limited, the St. 
James's and Pall Mall Electric Supply Company, Limited, the 
Notting Hill Electric Supply Company, Limited, the South London 
Electric Supply Corporation, Limited,.the Corporation of West 












Ham, the Shoreditch Vestry, the Corporation of Worcester, the Cor. 
poration of Blackpool, the Wallasey District Council, The syndicate 
have acquired from the British Insulated Wire Company, Limited, 
of Prescot, Lancashire, and transfer to this company the exclusive 
right to the use throughout the United Kingdom of that company’s 
patented cables and other appliances so far as the same relate to 
house wiring. It is estimated that, after making provision for pay. 
ment of the cash consideration to the vendors, equipment of show 
rooms, and other necessary initial expenditure, the company will, 
from this issue, have sufficient available capital for the equipment of 
266,600 lamps of 16 candle-power, or their equivalent, at an average 
cost of not more that 15s. per lamp. If this outlay were to yield only 
the minimum return mentioned above at the rate of 1s. per 8 candle- 
power lamp, it is stated that the revenue of the company would 
thus be £26,660. Deducting from this the general management 
expenses, including directors’ fees, estimated at £3,500, there would 
remain a balance of £23,160 available for depreciation, reserve fund, 
and dividend. ‘The purchase price to be paid to the syndicate for 
the business, patent rights, stock, plant, and benefit of agreements 
has been fixed by the contract at £30,000. Directors—R. Stewart 
Bain, C.A., William R. Davies, George Ellis, J.P., James T. Jervis, 
M.Inst. C.E., F.R.G.S., J. W. Swan, F.R.S.; secretary and offices 
(pro tem)., H. J. Nisbett, 11, Charing Cross Road, London, W.C. 





The Edison & Swan United Electric Light Company, 
Limited.—Accounts for the year ending June 30th, 1897, have been 
considered by the directors, who have determined to recommend the 
payment of a dividend in respect of the six months ending June 
80th, 1897, at the rate of 6 per cent. per annum, on the “A” share 
capital of the company as now paid up, carrying forward about 
£8,500 as against £5,300 in the previous year. The above distribu- 
tion, together with the interim dividend, at the rate of 5 per cent. 
per annum, already paid in February in respect to the first half-year, 
will be equal to a dividend of 54 per cent. for the entire year. The 
dividend warrants will be posted on August 12th, 1897. 


British Aluminium Company.—The directors an- 
nounce that warrants for the payment of an interim dividend at the 
rate of 7 per cent. per annum on the cumulative preference shares of 
the company have been posted. 


Westminster Electric Supply Corporation. — The 
board have declared an interim dividend at the rate of 8 per cent. per 
annum for the half-year ended June 30th last, payable on September 
1st to all shareholders on the register yesterday. 


It is interesting to note that the interim dividend for the first 
half-year of 1896 was only 6 percent. perannum. From this it would 
appear that good progress is being made, and that if all goes well, the 
total division for 1897 should exceed the 9 per cent. of 1896. 


National Telephone Company, Limited. — The 
directors have resolved, subject to final audit, to recommend, at the 
forthcoming general meeting of shareholders, the following dividends 
for the half-year ending June 30th last:—At the rate of 6 per cent. 
per annum, less income-tax, on the first. and second preference shares; 


. at the rate of 5 per cent. per annum,’ less income-tax, on the third 


preference shares; at the rate of 6 per cent. per annum, free of 
income-tax, on the ordinary shares, carrying £35,000 to reserve, and 
about £6,000 forward. The ‘transfer books’ of the company will 
be closed from the 17th to the 29th inst., both days inclusive, and the 
dividend warrants will be posted ‘on the latter date. 


Angle-American Telegraph Company, Limited.— 
The directors have resolved, after placing asum of £6,000 to the credit 
of the renewal fund, to declare an interim dividend for the quarter end- 
ing June 30th, 1897, of 14s. per cent. on the ordinary stock, and £1 8s. 
per cent. on the preferred stock, less income-tax, payable on July 
31st, to the stockholders registered on the books of the company on 
July 13th, 1897. After paying the foregoing dividends, there will be 
a balance of about £8,500 to be carried forward to the next account. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee have appointed Wednesday, July 28th, a special settling day 
in City of London Electric Lighting Company, Limited, provisional 
certificates for a further issue of 10,000 ordinary shares, Nos. 80,001 
to 90,000, and ordered same to b2 quoted in the Official List also. 


The City of London Electric Lighting Company, 
Limited.—Warrants for the interim dividend on the 6 per cent. pre- 
ference shares, payable for the six months ended June 30th last, were 
duly posted on the 19th inst. 





TRAFFIC RECEIPTS. 


Tae City and South London Railway Company. The receipts for the week ending 
July 18th, 1897, were £844; week ending July 19th, 1896, £857; de- 
crease, £13; total receipts for half-year, isg?, £2,777; corresponding 
period, 1896, £2,675; increase, £102. 

The Great Northern Telegraph Company. The receipts in June, 1897, were 
£22,800; January Ist to June 80th, 1897, £186,800; corresponding months, 
1896, £139,600; corresponding months, 1895, £149,200. 


The eet Overhead Railway Company. The receipts for the week ending 
’ correspon: 





July isth, 1897, amounted to £1,506; week last year, 
£1,267; increase, £239, 

The Western and Brasilian Telegraph Company, Limited. The receipts for 
the week ending July 16th, cn after’ detucting 17 per cent. OT the 
gross receipts payable to the London P| Telegraph Cox- 


pany, Limited, were £2,397. 
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issue, . Share. the last three years. b lith. i ist, “Taly ish 
1804, | 1895. | 1896. Highest.| Lowest 
149,900!| African Direct Ltd., 4 % Deb. eee see wo. | 100};4% 14% 99 —103 99 —103 coe 
25,000 Amason Telegra h, L 4 ited, shares . ° eee eee 10 eee eee eee 5 — 6 5 — 6 eee 
923,960! “oar “on . ie aca ‘ saa see [Stocki62 25,)£2 9s.\£2138.) 55 — 58 55 — 58 cad ” 
3,038,020 . do. 6% ee . « [Stock/£4 48,\£4188.\£5 65.)1008— 1014 |1004—1014 1012 | 1003 
3,038, 920) Do, do. Defd.... “ nie pon Stock] ... ose ‘ 104— 11 10}— 102 11% 10} 
130,000 | Brasilian Sabmarine .» Ltd. we we | 1017% 17%] oe | 15 — 155 | 15 — 15h 15y5| 15 
75,0007 Do. do. 5 %, Debs., nd ‘erie, "1906 .. ow |100};5% 1}|5% ee |113 -—117 113 —117 eee vee 
44,000 | Ohili Telep., Ltd., Nos. 1 to 44,000 .. <n poe pe 5|28% 14%] 8i— 32 Si— 3% | eee 
10,000,000$} Commercial Oable Oo $1001|7% 17%} 7%|170 —175 170 —175 “sa - 
653,5867 Do. Do. ‘Sterling 500 year 4% Deb. Stock Red. Stock] ... coo ee |1064—1074 (106 —107 107 1064 
224,850 | Consolidated Telep. Oonst. and Main., Ltd. vas oe | 10/-|] 18% | 18% | 2%) vam & vi— ths os FE 
16,000 Ouba Teleg., Ltd. eee eee ooo ooo eee eee 10 8 % 8 % 8 % 9 —10 9 — 10 93 95 
6,000 Do. 10 % = eee eee coe eee eee 10 10 % 10 % 10 % 19 — 20 19 — 20 eee eee 
12,931 | Direct Spanish Teleg., Ltd. axe a ise aa 614% 14% | 4%) Sh— 43 33— 4) 
6,000 Do. do. 10 % Cum. Oum. Pref. on 5 110 % |10 % | 10%} 94— 1 94— 104 . 
30,0007 Do. . % Debs, Nos. 1 to 2 6,000 ve | 50 | 44% | 48% | 44%|1L03 —106%xd/103 —106% | ... aia 
60,710 | Direct United States Cable, L' ae . 20 | 2% | 28% | 28%| 9#— 103 9#— 10} 103 | 10 
400,000 Teleg., Ltd., Nos. 1 $0 400,008 ove eo eee 10 | 64% | 64% 64%| 17 — 174 17 — 174 173 17 
70,000 \ 6% Pref. coe ove an ow | 101;6% | 6 6%| 18 — 19 18 — 19 18}3| 18§ 
89,900! 5 % Debs., ag August, 1899... ow. | 100};5% 15% 5%|1038 —106 |103 —106 ‘aa < 
1,302,6157 Do. 4 % Mort. Deb. Stock Red. ee we. [Stock] 4% | 4% 4% |128 —131 128 —131 1283 | 128 
250,000 Extension, Australasia and Ohina Teleg., Ltd. ... | 10);7% |7% 7x| 172— 183 | 173— 18jxd| 18 173 
35,500|{ De 5% (Ans Gov. Bub), een ee Tare te cae (¢20 5% | 5% | 8%] 99-103 | 99-109 |. | 
J 9 ’ 
133,1007 Do. do. Bearer, 1,050—3,975 and 4,327—6,400 | 100 %15% 5% |100 —1C3 100 —103 ase eee 
$20,0007 ee fey aitrioan Teleg itd. ose -. - Stock} 4% [4% 4%|130 —133 130 —193 asa sos 
mi = » 5 % Mort. Deb. px —ini 
51,1002 900 redeem aun dupe ley Men ten aus }100 5% 15% | 5%|99—103 |99—-208 | .. |... 
69,2007 Do. do. do. to bearer, 2,944 to 5,500 | 100|5% | 5% 5%|10) —1C3 {100 —103 ae ns 
300,0007|{ De 4% Mort, Debs. Nos. 1 to 8,000, ted. |}10014% [4% | 4%[105 108 [105-108 | ... | 
200,0002 Do. if apne Mt. Debs. oa oan Bub) 108,00 25;4%/|4 4%|107 —110% |107 —110% | ... ae 
180,227 | Globe Telegraph - Trust, Ltd... Bs sa woe | 10 | 44% | 48% | 44%] 114— 12 114— 12 11g | 118 
180,04 Do. 6% Pref. . «| 10;6% 16% 6%| 17 — 174 | 17 — 174 178 | 17, 
150,000 out? Northern Tole. Oompany of Copenhagen .. 10 | 88% |10% 10%| 254— 264 | 26 — 27 27 26} 
160,000! do, 5 % Debs. | 100 | 5 %15% 5%|t04 —107 [104 —107 
17,000 a Telsg, Ltd. wo. | 25 |10 % 110% | 10%] 58 — 56 54 — 57 544 
100,0007| London Platino-Brasilian ., Ltd. 6 % Debs. . «- | 100}6%1|6% 6% |107 —110 {107 —110 eae ‘ 
28,000 | Montevideo Telephone 6% ", Nos. 1 to 28,000... rah 5}4% 14% a 2— 2% 2— 2 aaa aa 
484,597 | National h., Ltd., 1 to 484,597 ... ca “ aaa 515% | 58% | 53%] 68— 62 63— 7% T7ys| 6% 
15,000 6 % Cum. Ist Pref. w2W1/6%/|6% | 6%/|/15 —17 15 — 17 164 | 16 
15,000 Do. 6 % Cum. 2nd Pref. 10};6% |6% | 6%) 15 —17 15 — 17 163 | 153 
119,234 Do. 5 % Non-cum. Srd Pref., 1 to 119,234 5}5%15%)| 5%| 6— 6 6— 64 65; 64 
1,329,471/ Do, 84 % Deb. Stock Red. Stock} 84% | 34% 34% |103 —107 105 —110 108 1064 
71,504 | Oriental h. & Blec., Lti., Nos. 1 to 171,504, tally paid 1| 44% 15% | 5%) §8-— # §-— #2 “a ove 
100,0001|{ Pacife and European Tel, Ltd, 4 % Guar. Debs, pao 4% 14%] 4%l107 —110 [107 -110 |. | we 
, 
11,839 uter’s Ltd, ... wai aa oes a 8| 15% | 5%| T— 8 7— 8 FEAL ves 
8,381 | Submarine Oables Trest waa sas nos . | Oert) ... oad eo |185 —140 |185 —140 oe < 
58,000 | Onited River Plate ; saat ae o “a E 51}/3% 14% = S3— 4} 34— 4 xd) S$] ... 
146,733 Do. 5% Debs. .. ot ve. [Stock] 5% |5% 98 —104 99 —104 
15,609 | Weat ' “er ~e ‘tia, ene to 28,189 . w= ww, | 10] nid 14%] nil | 5 — 6 5— 6 ce eee 
213,400: Do. 5 % Debs. eee ces «- | 100}5% );5% 5%|101 —104 102 —105 1034 eee 
64,256 | Westerm and Brasilia Teleg., Lea. ... waa ee «| 1661';3%/83%] 2% 9 9— 9 98 “< 
33,129 Do. do. do. 5 % Pref. Ord, ie 7455% 15%! 5%] 6— 72 62— 73 oe 
33,129 Do, do, do, Def. Ord cee 741%11% ee 2— 2% 23— 2 23 eee 
382,230 Do. do. .do. 4% Deb. Stock Red.... |Stock) ... ne «- | 99 —102 [100 —103 1024 | 101} 
88,321 | West India and Panama ga Lta. ae see oe | 10) 2%] 8%} 1%) F— 1 g— lt os eve 
34,563 Do, do. 6 % Cum. Ist Pref. 10|6% |6% | 6 %| 104— 10% | 103— 102 - . 
4,669 Do do. ae 6 % Oum. 2nd Pref 101/6%/|6%/] 6%] ¥—10 9— 10 
80,0007 Do, do. — Debs. No. 1 to 1,808 -» | 100'}5%|5% | 5%/105 —108 (105 —108 a ove 
"160, 100. Do. 6 % Bter. Bonds. ... - |100;6% |6% 6%|100 —105 |100 —105 eee “ 
ELECTRICITY SUPPLY COMPANIES. 
30,000 | Charing Oross and Strand ee Supply eee . 5 | 44% |'5% | 6%) 13 —14 13 — 14 
20,030 Do. do. 44 % Cum. Pref 5 | 6 — 64 6— 64 
26,000 | *Chelsea Electricity ity Supply, , Ltd., oot, Noa. 1 to 10,277... §1|5% 15% 5 93— 10} 93— 10 103 
60,000 Do. % Deb. Stock Red. ... Stock} ... | 44% | 44%/110 —113 110—113 ee Pas 
40,000 | Oity of London Bice. Lightg. Oo., Ltd., Ord. 40,001—80,000 | 10,/5% |5% | 7%! 284— 244 | 234— 243 24 23§ 
40,000 Do, do. 6% Oum. Pref.,1t040,000/ 10.6% |6% | 6%|17—18 | 164—174xd| 178 | ... 
400,000 Do. 5 5 % Deb. Stock, Ben (iss. at £115) all paid | ...| 5% |5% | 5 %/129 —184 (129 —134 131 1£0 
22,475 een 4 of Lond. & ey Prov. B. Ltg. Ltd., Ord. 1—22,475 | 10/ ... na | mil | 128— 1383 | 128— 13} m eae 
10,000 do. do. 6% Pref., 40,001—50,000 .../ 10) .. |6% | 6%| 15 — 15h | 15 — 15}xd) 15,,| 152, 
10,000 De. do. do. iss. at 2 pm., all paid .. TOY. . see ad oe =| 148-- 153 | 15 — 154xd) ... _ 
10,000 | House-to-House Elec. Light Supply, Ord., 101 to 10, 100 5 a ace 84— 9 8§i— 9 axe 
49,900 eek “ae Electric Supply, Ltd., 101 to 50,000 | 10/3 % 4% | 5%) 164-174 | 164— 174 174 | 164 
12,500 .  Ord., 50,001—62,500, iss. at £2 pom me ve | coe | 15$— 164 | 15 —16 xd] 16 | 155 
220,000: Do. 44% first mortgage debenture stock... ... |... si% 44% | 44%|118 —122 (118 —122 wie it 
6,452| Notting Hill Blectric Lightg. Oo., Ltd. 10 2% 4%/| 15 — 16 15 — 16 15,5; 
19,980 |*8t. James’s & Pall Mall Blsc. ight Oo. Ltd., ‘Ord., 101-20,080 5 | “is 732% | 104%| 154 -— 164 | 154— 164 see ata 
20,000 Do. Go, 7% Prof, 20,081 to 40,000 5 | 7% | 7 % %—11 | 10 — 11 103 | 108 
50,000 Do. do. 4% Deb. stock Red. [soon * can aes 102 —105 102 —105 aaa soe if 
67,900 | ‘Westminster Blectria Suvnlw Onrp.. Ord.. 101 to 80,000 .. 51/85% 17%! 9 %| 15 — 16 15 — 16 158 15} 
* Subject to Founder's Shares. + Quotations on Liverpool Stock Exchange, 
t Unless otherwise stated all shares are fully paid. I Dividends paid in deferred share warrants, profits being used as capital, 


§ Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
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SHARE LIST OF ELEOTRIOAL COMPANIES — Continued. 





ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 











Stock eieieiainin Closing pn sng —y 

Present NAMB - ends for Quotation Quotation uring wes 
Issue, , in 2s the last three years, July 1 4th. July 2ist. July tise ne 
’ ‘ 

















| 1804. | 1895. | 1896, | ; 
10 eere td? setae: ak | 119— 123 123— 12? 


Highest.| Lowest 
ee Loe 123 | 12} 
: | 24% | ws Tae | = Se l4— 13 14 


20,000 | British Electric Traction se eas a ‘ 
90,C00| Brash Biecl. i Oo., Ord., 1 to 90,000... nis 


90,000 Do Non-cum. 6 % Pret., 1 to 90,000 13%] ww | owe | 18— 18 | Me 38 | Aye 
125,000/ Do. do. % Perp. Deb. Btock.... ... (Stock 44% | ... | ... |105 —109 [105 —109 Pir 
76,77 Do. do. 44% 2nd Deb. Stock Red. ... (Stock)... |. | 2. | 93—97 | 93 — 97 


13,126 | Central London Railway, Ord. Shares nes sos see (ROL ese coo | ee =a 
143 10: . do. do. £6 paid... see; AOD wee coe | eee 53— 6} 53— 64 cae 
58,830 do. Pref. half-shares £1 pd. al Leet [tees ea 
61,777 : . Def. do. £5 pd. 
630,000/| Oity and South London Railway _... aes 
28,180 | Crompton & Oo., Ltd., 7 % Oum. Pref. Shares 


99F 





(Stock! 14% |1ys% | 144%) 62 — 64 
nil nil cee 


si aad 62 — 64 643 | 623 
1 to 28,180 | 6 | cyl aa 


























i] , ‘ 2 
; “ ” 

89,261 — Swan United Elec. Lgt., Ltd.,“A rat } 5/5 % |5% | 23- 98 $3 - 23 2°, 
17,1389 Do. do. do. “A” Shares 01—017,139 §6};5% |5% 34— 44 34— 44 ae 
116,00C | Blectric Oonstruction, Ltd., 1 to 110,000 ... ace See 2} nl (5% | 54%) 1E- 2 1g— 2 2 115 
16,348 Do. do. 7 % Oum. Pref., 1 to 12,845 .. 217% 17% | 7%| 2%- 32 22— 3} ee 
91,195 | Elmore’s Patent Oop. .» Litd., 1 to 70,000 ... ae 2/ nil ; ae #- 1 #— 1 ae 

67,275 | Blmore’s Wire Mfg., Ltd., 1 to 69,385, issued af 1 pm. .. 2/1 nil ‘ ee 4— ? 4 : 

9,6007| Greenwood & Batley, Ltd.,7 % Oum. Pref.,1to 9,600 .. 10 | nil {103% is 9— 11 9-— 11 was 

12,500 | Henley’s (W. T.) Telegraph Works, Ltd. Ord. .. ..| 10/6% |8% |10 %| 18h— 194 | 184 - 19h | 198 

8,L0L Do. do. do. 7%Pref. .. ../ 10'/7% |7% | 7%| 184— 19h | 184-194 | 18,% 
£0,000} Do. do. do. 44 Mort. Deb. Btock Stock) .. | 44% | 44% (108 —113 (108 —113 ee 
50,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd. ... | 2 /10 % [lO % | 10 %| 204 - 214 | 204 - 214xd 
800,000 Do. do. do. 4% 1st Mort. Debs. | 100 ies sa aes 05 —108 105 —108 

£7,500 mee Overhead Railway, Ord. ... aa oe oe | MG | UW | 29% | 20% [2x — 12,% | 128 124 

10,000 |f " do. Pref. £10 paid www Sw, | 1015 % 15% | 5%! 154-16 | 154— 16 nee fa 
$7,865 | Telegraph Oonstn. and Maintce., Ltd. ~ ase eo. | 12 |20% |15 % | 15 %| 87 — 40 386 — 39 39 374 
15,0,00: Do. do. do. 5 % Bonds, red. 1899 | 100 5% | 5% | 5% |LO2 —1C5 1(2 —105 xd) 104} ae 
64,0007) Waterloo and City Railway, Nos. 1 to 54,000, £8 paid ... |. 10... se | me os 


; | 102— 113 | 10%- 113 








Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid, 4 Last dividend paid was 60°, for 1890. 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
Ornompron & Co.—The dividends paid on the ordinary shares (which have not a Stock Hxchange quotation), are as follows : 1892—0°/.§; 1891—¥°/,§ 1896—8°/ 





LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Birmingham Electric Supply Oompany, Ordinary of £5 (£4 paid), 73, 
£5 (fully paid) 93. 
Electric Oonstraction Oorporation, 6 % Debentures, 102—105xd. 
House-to-House Oompany, 7 % Preference, of £5, 10}—10xd. 
Do, do, 44% Debentures of £100, 108—110. 


* From Birmingham Share List, 































ELECTRIC MOTORS IN THE NORTHERN 
PACIFIC R.R. SHOPS. 





ELecrriciry is used to drive all the machinery in the shops 
of the Northern Pacific Railroad at Edison, in the Far West. 
Recently, says the New York Electrical Engineer, the com- 
pletion of the long distance transmission line between Folsom 
and Sacramento, Cal., has placed it within the power of the 
Southern Pacific Railroad to use motors in their shops at 
Sacramento with most satisfactory results. In their opera- 
tion the motors have already shown considerably economy 
over that of the original steam plant which they superseded. 
The motors are placed in the shops where steam engines had 
previously been used, and the difference between the results 
obtained, apart from the mere question of economy, is 
marked. 

Three motors are used; the first a direct current motor, 
placed upon a transfer table used for shifting the locomotives. 
The motor is a G.E. 800, similar in every respect to thos2 
used on the ordinary trolley car, and it is driven by 500-volt 
current from the railway station. It is so geared that it 
operates not only the table, but also drives a drum carrying 
a wire cable, used to haul the locomotives upon the table. 
This it does with perfect ease, hauling all sizes of loco- 
motives. Instead of taking the current from the overhead 
wire by means of a trolley, the conductors are laid in an 
underground conduit, and the contact is made by means of a 
plow running in this conduit. Some fears were at first ex- 
pressed as to the result in rainy weather; but although con- 
siderable rain has fallen since the installation of this motor, 
no difficulty has been experienced. 

The motor used to operate the machinery in the boiler 





KE and Knightabridge Wiectric Lighting Oompany, Limited, 
ye d) 13-194; tet Proferedce Oum: 


lative 8 % £5 (tally paid), Dividend, 1896, on Ordinary 
London Blectric Supply tion, £5 Ordinary, 17—2. 
Yorkshire House-to- Beg sorernerd Oompany, £5 Ordinary Shares 


| fully paid, 8—8}. Dividend for 1896—6 %. 


Bank rate of discount, 2 per cent. (May 13th, 1897). 








shop, as well as in the tender shop, is a 50 horse-power 
motor, driven by 440-volt current from the step-down trans- 
formers. The machinery in these shops is peculiar, in that 
each machine is provided with a heavy fly-wheel for carrying 
it over the ile. shocks which occur in punching and 
shearing, and similar work. For three or four seconds the 
motor has an excessive amount of work upon it in starting 
the machine from idleness, and until the maximum speed is 
acquired. The load then drops to 30 horse-power. Such 
sudden drops as this are calculated to demoralise motors of 
ordinary construction ; with the induction motor the drop in 
the load is hardly noticed. 

The spring shop is driven by a 10 horse-power motor; 
this motor also has to cope with sudden heavy loads. In 
this shop all the springs—spiral, elliptical and leaf—used in 
the construction of locomotives, &c., are made, and the most 
difficult piece of work done is the making of the spiral 
springs, some of which come to the machine as a bar of red 
hot steel 1} inches in diameter. This is placed in the 
machine, is instantly wrapped around a mandrel, and it is 
such work as this that throws for a few seconds an enormous 
load on the motor. Although it has been in use for some 
time, it shows no sign of strain. 

The two motors last named are of the General Electric 
Company’s three-phase induction type, without commutator, 
collecting rings, or brushes. They are driven by 440-volt 
three-phase alternating current from the transformers, which 
step-down the 11,000-volt current transmitted 24 miles from 
the generating station at Folsom. This installation is only 
one of many made since the ee of the transmis- 
sion from Folsom to Sacramento, which latter city is rapidly 
becoming dependent on electricity as its exclusive motive 
power, 


a ee ee ee ee ed 


a a a 








a 
1897, 
——, 


8 done 
week 
ed 


t, 1897, 


Lowest 


12} 


623 


138 


16 


ted, 
mus 


Th be we 


— cr 


ss SS SS WS oe 








Vol. 41. No. 1,026, Jozy 23, 1897.] 


THE ELECTRICAL REVIEW. 131 





THE MUNICIPAL ELECTRICAL ASSOCIA- 
TION, 1897. 


(Continwed from page 99.) 


DISTRIBUTING SYSTEMS.® 
By J. R. Bram, A.LE.E., sr ee Electrical Engineer, 
ristol. 


{He most economical and efficient means of transferring electric 
energy from the generating source, to indefinite points, in indefinite 
quantities, and at variable times—is beyond human calculation. 

The result of each experiment, and the experience of each year, 
tends to narrow the limits of speculation, but at the best there must 
always be a considerable element of un inty. 

The first cost of a system and maintenance, the capability of sub- 
sequent development and the probable ee of energy, whether 
in ohmic resistance, iron losses, or simple leakage, are not the only 
difficulties of the problem. There are certain other little considera- 
tions graced by Acts of Parliament concerning uniformity of pres- 
sure, and such devices and alternative methods of supply, as the 
engineer may think desirable for securing the reliability of the 
service. 

To the practical engineer the last two points are of vital import- 
ance, and having secured these, he may then proceed to the luxury 
of cutting down the costs of distribution. 

Considering various systems on broad lines, with special regard to 
the more pressing requirements, one cannot help regretting (with all 
due deference to the Board of Trade), that aerial lines are no longer 
permitted. It does seem a little hard when overhead tramway con- 
ductors, 600 volts, bare copper! and an “earth” return! are en- 
couraged to increase and multiply. 

Since the high voltage lamp has been produced, the idea becomes 
still more practicable. There is no other system so readily capable 
of extension, and the rapidity with which alterations can be made, 
is a great convenience, both to the undertakers and to the general 
public. The difficulties of insulation were fairly well overcome five 
years ago, and no doubt there would be perfections forthcoming to- 
day, if demanded. The mechanical difficulties are less than those 
involved in tramway systems. Happily the Board of Trade does 
not issue regulations on the lines of the Medes and Persians, so 
there may come a day when small country towns and straggling dis- 
tricts will be able to support the cost of an electric current service. 

It would take too long to trace the true historical development of 
underground systems. The first stage appears to be conductors 
strained from point to point on insulators in culverts. It speaks 
well for the perseverance and ingenuity of electrical engineers to 
find that a system with so many obvious difficulties can still hold its 
own. It is almost mysterious to find high efficiencies when one con- 
siders the probability of leakage and the cost of running ventilating 
fans, &c. The dangers of electrolytic action, and the chances of ex- 
plosion, seem to be greater with a culvert system than in any other, 
and may have a powerful influence in the future in condemning it, 
as safer methods are brought forward and proved. 

The construction of culverts in ground already full of gas pipes 
and water mains, to say nothing of telegraph and telephone lines, 
pavements undermined by coal cellars, or an occasional church crypt, 
must necessarily be a very laborious undertaking. Ifthe area to be 
supplied is of an undulatory character, and the difference of level 
extreme, the difficulties of drainage become more serious. 

India-rubber covered cables drawn into pipes have been and still 
are very successful for high tension work. Manholes receiving the 
ends of the pipes are not very nice, and are liable to fill with water, 
but the main point for criticism is the rubber. Whether it is pos- 
sible or not to make rubber that will not perish is perhaps only 
known to manufacturers. Competition with less expensive dielec- 
trics may be responsible for research work that is not altogether in 
the interest of the user. 

Cables insulated with cotton or similar material drawn into pipes 
full of heavy oil have been used in a few cases. Such a system does 
not commend itself on account of complications involved in glands 
and fluid light joints. 

Bitumen casing eliminates many of the objections to culverts and 
pipes, but it does not appear to have been very generally employed. 
Perhaps the cost is excessive, or the friction on the cables drawn in 
is a disadvantage. 

All the above systems are capable of development as the demand 
increases, and enable the outlay in copper to be efficiently controlled. 

Solid systems mean laying in copper for the ultimate supply. More 
of this hereafter. 

The Callender solid system, mains covered with bitumen and braid, 
laid on wooden bridges in iron troughs, and filled in solid with 
bitumen, appeals to the engineer as a sound mechanical job and easy 
to manipulate. Still there is a tendency for a gradual flow to take 
J awieg in a substance like bitumen, which might cause trouble. The 

ight cast-iron covering used would not be much protection from a 
pick in the hands of the average navvy. In the case of alternating 
currents, there may be a fair amount of energy wasted in eddy cur- 
rents in the iron troughs. By far the most popular solid system is 
the lead sheathed armoured. There are at least 56 undertakings in 
Great Britain using these cables in some form or other. 

The table following is compiled from data published by the 
Electrician, In some cases the description of mains given is some- 
what incomplete, as for instance, “Insulated cables drawn into 
, These have been taken as rubber covered. Stations having 

wo or more kinds of mains have been counted to each variety. The 
date of the opening of the station is given, but that of the inaugura- 
sion of new kinds of cable is unfortunately omitted. 


© Read Friday, July 2ad, 1897. 








Year of Bare India- Bitumen Solid Lead and 
opening. copper. Rubber. casing. bitumen. armoured. 
1882 eas 1 
1885 1 1 
1886 cee sas ces eee 1 
1887 cee ove cee 1 1 
1888 1 eee 1 1 
1889 1 1 1 1 4 
1890 2 4 2 1 2 
1891 QL 1 os a 3 
1892 2 5 1 vs 3 
1893 6 8 1 5 8 
1894 2 5 2 2 11 
1895 2 7 1 1 12 
1896 eae 2 es 4 
High tension 1 £6 4 4 31 
Low tension 2t 12 4 4 25 
Total ... ... 22 38 4 8 56 


There can be little doubt as to the reliability and cheapness of a 
system so largely adopted. 

It may be of interest to this Association to dwell more particularly 
on the details of this rapidly-increasing means of distribution. 

The majority of lead sheathed cables are entirely dependent on the 
watertight protection of the lead casing for the maintenance of the 
insulation, The quality and uniformity of this casing is therefore 
the most questioned and the most keenly watched. The sm 
of foreign material or use of an alloy may or may not advan- 
tageous. Some makers put the casing on hot. Variations in tem- 
perature may be of importance to the insulating material. Others 
prefer to use hydraulic pressure and. put it on cold. What the 
chances are of getting porous places through dross, oxidation, or 
crystalisation by one process or the other is a matter of opinion. 

(With a view to discovering porous places it might be well to put 
on a thousand volts or so continuous current for a few hours while 
the cable is under water, the positive pole to the tank and the nega- 
tive to the core. As is well known the of a current alters 
the surface tension of fluids, and by this means the water would 
percolate rapidly ‘and produce the results that might occur in the 
course of a few years, or by a similar accidental conditions in 
practice). 

The ductility of the metal is of great importance as the latter pro- 
cesses of manufacture and the laying subject the whole cable to a 
good deal of bending. The differences in the diameter of the cores 
of the drums used by various makers is rather noticeable. The joint- 
ing and tapping of these cables can be made perfectly reliable and 
simple. Of course some methods are better than others. In general 
there appears to be room for improvement in ensuring the continuity 
of the lead and armouring, or the connection of either to junction 
boxes for the purpose of making a certain “earth.” The extra- 
ordinary differences of potential that have been found to exist across 
a few feet of ground point a strong necessity. The use of “ wiped” 
plumbers’ joints from the lead sheathing to a lead sleeve, or from the 
sheathing to a brass collar from a box, is not very satisfactory. It 
requires a specially skilful plumber to make a thoroughly sound joint 
in the awkward positions that occur. It is difficult to say whether a 
joint is sound, and it may get damaged as the box settles into its 
final position. It is also awkward passing the end of a cable through 
a collar and making connections inside the box. 

A box split into two halves to fit on after the internal work is com- 
plete is far more convenicat. Thstwo halves are made with a tongue 
and groove; a bit of thin lead piping laid in the groove makes the 
joint quite tight when bolted up. With jute cables the box can be 
filled with oil, in which case a small compartment at each end is 
filled with melted compound to make the ends tight. In house 
boxes, if rubber is used for the lead in cables, the whole box must be 
filled with compound, as the oil attacks the rubber. It is generally 
better, however, to make ai! joints with compound. 

The internal fittings shoulda have rings vulcanised in position and 
ebonite caps on any portion that cocld possibly come in contact with 
the box through violent mechanical sirains. Some jointers are not 
sufficiently careful to see that there is solid ground or a large stone 
underneath the box, the result being that wiien the earth is filled in 
and pounded down, the fittings are liable to very severe strains, 
or the box may slide along the cable a little, and bring one end in 
contact. “Dead ends” require attention with regard to these 
strains. It is common enough to tape the end, slip a lead socket full 
of melted compound over it, and then a piece of iron pipe. In the 
course of time the lead gets forced down until at last the tape cuts 
through and causes an “ earth.” 

Some makers impregnate the insulating material with a heavy oil, 
which has the advantage of healing a slight puncture in the lead, 
and possibly makes the cable more flexible, by allowing the layers to 
slip slightly when bent. Whatever this may be worth, it is obviously 
por to get the most perfect lead sheathing as well. 

Other makers have non-hygroscopic insulating material, which is 
also more or less independent of the lead. The two latter varieties 
have one great advantage, viz., if by accident the cable should get 
pierced, there is less chance of a great length being spoilt, as with 
the ordinary jute cables moisture may run up any distance if if once 
finds an entrance. 

The armouring applies to all makes, and might be improved, 
There are three usual methods :— 
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1. Iron or steel wire in long spirals. 
2. Wire with special sections that locks itself. 
3. Two steel tapes, breaking joint. 
Round wire spirals offer very little resistance to pointed tools, as 
the wire easily spreads. 
The other two are perhaps equal in resisting, but hardly enough. 
It might be better to provide more elasticity, by putting a serving of 
ute between the layers of tape, or perhaps wire, between them. 
rovided that the armouring cannot buckle and pinch the lead when 
the cable is bent, it would be well to have it of such a stiffness that 
the cable could not be bent too sharply, and thereby gain extra re- 
sistance to penetration; the additional weight would not be a great 
drawback. 


So much for cables, arrangements for disconnecting sections; trans- 
former pits or sub-stations are leading features. 

The first difficulty is to make such receptacles or chambers water- 
tight; the next step to ensure their being free from gas, either coal 
gas, which may accumulate from the soil charged continually by 
small leakages, or the explosive product of electrolysis, and the third, 
how to prevent hydroscopic insulators or walls from falling below the 
temperature of the enclosed air. 

Moisture in the air does not matter unless it Som. Small boxes 
and transformer pits can be made of metal with sound mechanical 
joints and glands; they can be quite watertight and gas proof. With 

to moisture depositing, the simplest plan is to exclude the 
air altogether by filling them up with oil; but this, of course, pro- 
hibits the use of rubber cables. 

A cleaner and still satisfactory way of making junction boxes re- 
liable is by having the detachable links or fuses carried up to one 
level, as near the top as possible, and then filling in compound up to 
the level of the links. By this means the enclosed air s can be 
reduced almost to insignificance. A rubber joint can then be used, 
which if of good material, will last for several years. Of course, 
either gun-metal studs or nuts, or both, should be used for the inner 
cover. A cast-iron tray, filled with limmer, makes about the best 
outer covering. 

A great objection to all out-door boxes is that they are more or less 
inaccessible in wet weather. They necessitate having a tent, or 








many ventilating systems are not very positive, and where relying on 
the heat of transformers, an independence that will allow of cutting 
alternate feeding points out altogether in the summer months is a 
consideration. Ventilation is, however, often of the greatest import- 
ance in keeping sub-stations dry, and may be n in some cases 
to ensure the chamber being free from gas. The means taken to 
render a chamber waterprof, often make it gas-proof as well, in such 
cases, if no pipes leading in cables, &., are left open, it is practically 
impossible for trouble to arise from this source. 

In a few isolated cases fans are used; the cost of this mode must 
be greatly against it. When transformers are employed in a system, 
the heat generated is sufficient to make a very fair circulation either 
through special covers or pipes. With covers, the necessity of pro- 
viding a drip pan makes the arrangement ratherclumsy. With pipes 
it is very hard to discover the most advantageous position and size. 
There is nothing to be gained by carrying the up-cast pipe any 
distance upa wall or post, as the pipe itself dissipates the, heat so 
rapidly. Pipes taken into a small i. in the pavement are not much 
use either. Good results have been obtained by | e 83-inch x 
43 inches, ending in a grating standing against a wall about 6 inches 
to 8 inches above the ground. The two pipes, in one casting, go down 
vertically about 2 feet 6 inches, the one with a right angle bend runs 
horizontally about 2 feet, and enters the chamber near the top, the 
other, with two bends, is taken to within a foot of the bottom. With 
a ventilator of this sort the flame from a match is drawn in well by 
the downtake pipe, and repelled by the up-cast. 

In illustration of some of the above remarks, the following experi- 
mental results are interesting :— 

A maximum and minimum recording thermometer was placed in a 
sub-station, and a similar one outside. Readings were taken at the 
end of about three days on both instruments. It would, of course, be 
far more accurate to register the relative temperatures simultaneously 
at short intervals; but the ends to be gained would hardly justify the 


necessary expense. 
In the diagram the thick lines represent the range outside, and the 
dotted lines the range inside the sub-station. 
The first case is a sub-station, with a roof of cement, concrete, an 
iron joists and stone flagging, but no wood, the inside being faces 
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similar protection, which means time, and there are occasions when 
time is everything in a lighting station. Where transformers are 
used, a large number of capacious dry sub-stations are invaluable as 
disconnecting junctions and branch fusing points. 

Various modes of construction seem to have been employed in the 
building of underground chambers. Of course, alot must depend on 
the natural drainage of the ground. The commonest plan is to build 
double walls, have a space from 1 to 2 inches in between, filled with 
hydraulic cement, bitumen, or pitch. In some instances these walls 
are 44 inches, and in others 9 inches. Chambers about 7 feet by 7 
feet by 6 feet inside of this type, cost from £50 to £60. Puddled 
“~~ outside the walls has been used, but the cost is not given. 

ement concrete, having asphalte lining, costs about £70. Cement 
concrete, heavily faced with cement, only £28. Good dense bricks, 
laid in cement, 18 inches thick, cost about £65. 

One of the latest methods, and the cheapest, is the use of concrete 
with glazed tiles, having an |_-shaped section. A glazed surface, 
with fine joints in cement, makes an ideal watertight structure. The 


with neat cement. Ventilation by means of two 2-inch pipes into a 
well in the pavement, this chamber contains two 25 kw. trans- 
formers; the roof sweats a good deal. It will be noticed that the 
mean temperature inside varies pretty much as the mean tempera- 
ture outside. The ventilation being poor, this result is due to the 
conductivity of the roof. 

The next case is a similar chamber, but having wood in the roof, 
and 6-inch ventilating pipes, also into a well. Here the temperature 
remains constant inside. The condition of this chamber is always 
first-rate. There is a little ventilation, as is shown in case III., 
which is the same chamber with the ventilators blocked, a slightly 
high temperature is reached. 





II.—Victoria III.— Victoria 


IV.—Woodland 
I.—Redcliff. Street. Street. Road. 
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cost is about £25. Fortunately an engineer using these sub-stations 
has sent full details, so that the cost in districts paying different rates 
of wages can be estimated very accurately. 

The roofing is a very important detail. The changing differences 
of temperature between the inside and the outside tends to make the 
roof “ sweat.” The brick arch has the advantage of running this con- 
densed water down the sides instead of allowing it to drop on the 
—. 

lied joists and concrete is more efficient as regards space, and 
a to construct. It also affords a better means of attaching the 
man-hole frame. A variety of this roof consists of old paving stones 
with rolled joists. A little cement in the joints makes it very water- 
proof. It is economical as well, and the suggestion of utilising the 
waste material from the Corporation yards will generally meet with 
unqualified approval. 

With a view to keeping the roof dry independent of ventilation, 
some roofs have been constructed in the following manner :—One inch 
flooring boards treated with creosote are laid on 2-inch x $-inch wood 
joists. Over this is laid sheet roofing lead with soldered joints quite 
flat, and the edges well over the outside of the walls. Sand to a 
depth of 2 inches is laid over the lead, and then the iron joists and 
concrete. The wood being non-hygroscopic, keeps the inside dry. It 
could not do any external damage if by any extraordinary means it 
should take fire. As an extra precaution, the woodwork can be 
painted with asbestos paint, if thought desirable. It is very con- 
venient to have chambers that will keep dry without ventilation, as 
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| Ventilator| Blocked. 


43°-61° | 78°-83° | 36°-65° | 79°-79° | 36°-47° | 81°-81° | 27°-45° | 54°-59° 
30°-45° | 56°-58° | 38°-54° | 79°-79° | 39°-50° | 80°-81° | 42°-54° | 62°-64° 
$2°-47° | 56°-57° | 37°-46° | 79°-79° | 38°-50° | 80°-81° | 44°-54° | 80°-80° 


The last case is a later sub-station, having wood in the roof, but a 
ventilator, as before described, standing a few inches above the pave- 
ment. This shows the mean temperature inside to be more or less 
proportional to the mean tem: ure outside. This chamber, having 
a non-conducting roof, owes its varying temperature to ventilation, 
and is always dry. 

Manhole covers are usually designed for special requirements. A 
large tray filled with limmer, and having a lip to fit into a groove 
filled with tallow and a little white lead, is in every way satisfactory. 
A small manhole near one side of the tray should be fitted for ordi- 

use. The inner cover of the small manhole can be drawn up 
tight on a rubber joint by a bolt and crossbar, the outer cover being 
a loose tray filled with limmer. This arrangement is quite weather- 
proof, can be opened very rapidly, and gives a comparatively clean 
entrance. If the cover is over any apparatus, it should be lagged 
inside to prevent “sweating.” The floor, above the concrete founda- 
dation, should preferably be of limmer asphalt. This material is 
quite impervious to water, and has considerable insulating properties, 
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Although the floor should never be trusted, it might save an accident 
when handling fuses. The provisions of a reliable “earth” appears 
to be a serious consideration. As a suggestion, it might be a safe- 
guard to bury a large metal plate under the foundations, and carry 
up @ copper rod which could be also connected with the armouring 
or lead of cables, or pipes containing cables. A thoroughly systematic 
way of connecting metal cases, “ earth shields,” &c., to “ earth,” seems 
to be wanted. 

Aword with regard to the shape of sub-stations. It is generally 
more convenient, from the constructional point of view, to form a 
long narrow excavation along the street, as it can be better accommo- 
dated in a network of pipes and other services. In solid systems, if 
the mains are brought in at the side near one end, space can be 
economised. A neat arrangement is shown in the diagram. 

From data collected from a number of members of this Association 
with reference to the spacing out of sub-stations, there appears to be 
such a diversity of arrangement that one cannot draw any definite 
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conclusions. They vary from 100 yards to 970 yards. Probably the 
want of confidence in the working conditions of underground 
chamber or the cost of construction has influenced some engineers 
who prefer to have them “few and far between.” The advantages 
of using sub-stations as junctions are most likely the strongest in- 
ducements to those who favour short distances and large numbers. 
About 200 yards is generally recognised as the efficient distance for 
three-wire distribution, consequently one would expect to find sub- 
stations with a 200 yards radius, or 400 yards apart, and this does 
happen to be the distance given in three or four instances. In out- 
lying districts it may be doubled, with provision for an intermediate 
station half-way. 
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For purposes of regulation and ‘alternative methods of supply, it 
is obviously best to have as many independent feeders from the cen- 
tral station as possible. The original pressure can then be varied to 
compensate for the individual losses and irregularities of any parti- 
cular district. The development is often contrary to expectation, so 
that some means should be provided for correcting the original 
scheme. For example, three or four feeders, having different sec- 
tions, should be taken to a distributing sub-station, and connected 
there to the outgoing cables in the manner best suited to the actual 
demand. A pipe laid from such a distributing centre to the station, 
at the same time as certain armoured cables would be convenient for 
establishing additional circuits or augmenting the section of any 
existing feeder, by drawing in rubber cables when such alteration 
should be found nece: . 

The number and size of the feeders can only be arrived at from a 
study of the geographical and commercial characteristics of the area 
of supply, and modified to suit the personal opinion of the engineer 





who is responsible for the maintenance. With the actual distributing 
mains it might be different. Two or three standard sizes might be 
arrived at, and only the feeding points located, or the pressure raised 
to accommodate the inequalities demanded. 

It would no doubt be a convenience to the users if manufacturers 
were able to stock such cable instead of having to make up each 
variety to order. From information received from two firms as 
to the usual sizes supplied one can only be astonished to find such a 
large range. One station alone uses fifteen sizes! of low tension dis- 
tributing main, others nine, eight, seven, six sizes. Another station 
eight sizes from ‘3875 square inch to ‘325 square inch. There are 
several large stations only using three sizes, and some one or two. 

One firm says, “ Generally speaking it is not usual for alternating 
current stations outside London to use a larger size than ‘2 square 
inch or a smaller size than ‘1 square inch.” 

For the sake of the convenience of only storing a limited number 
of sizes with their joint boxes, &c., one can afford a little margin on 
the copper. Possibly some attempt at uniformity would decrease 
the cost of manufacture. From replies received from fourteen pro- 
vincial stations, the average number of 8 C.P. lamps connected per 
yard is from 1 to 2°21. Perhaps further data of this kind would 
enable standard to be determined. 

In conclusion, the author desires to thank all those gentlemen and 
firms who have so graciously responded to inquiries, and to state that 
he will be glad to add, as an appendix, any further information he 
may receive with regard to the cross section of distributing mains, or 
of lamp density per yard of frontage, if any members feel that such 
figures would be of interest to this Association. 





DISTRIBUTING SYSTEMS.* 


By Josern A. JECKELL, A.I.E.E., Borough Electrical Engineer, 
South Shields. 


Tus is a very wide subject, and of course it is impossible to deal 
with it exhaustively in the compass of a paper like this, and more- 
over it is one upon which there must be a very large number of 
divergent views held by different engineers; the author, therefore, 
has no intention of laying down hard and fast lines, but merely pro- 
pvuses to open up the ground and afford opportunity for discussion so 
that each engineer may give his own experience, and thus all may 
mutually benefit. 

The author takes it for granted that the system to be adopted in 
any one case is that which is most suitable, and that there is no one 
method which is in every case superior to all the rest. 

It follows, therefore, that as very likely the circumstances are 
entirely different, the systems will in various places also be different, 
and that which may be very advisable in a densely lighted area may 
be very unsuitable in a sparsely lighted one. 

Again, an engineer who has used one system may be pardoned if 
he is not anxious to try another, and so he may use that same system 
in another place for which it may not be so well suited as it was for 
the place where it had previously been used. 

A central station engineer has generally quite enough to do without 
trying experiments, and if he errs, it is likely to be on the safe side ; 
but this is rather a recommendation than the reverse, from a rate- 
payer’s point of view. 

urther, an engineer who has used one system, and has had a 
rather unfortunate experience with it, possibly owing to circum- 
stances over which he may not have had full control, takes care to 
adopt any other but that system when next he has to decide, on the 
chance that another system could not give more trouble, and might 
readily give less. 

Thus we find every reason why there are likely to be as many dif- 
ferent opinions about systems as there are engineers, and even more, 
because it may happen that an engineer may advocate one system 
to-day and another a short time hence. 

In the last year or two it has become much more general with 
regard to the generating plant to accept the tender, which, in the 
opinion of the engineer, offers the best value for the money, and not 
that which happens to be the lowest in price. 

This has been found to be much the wisest course to pursue, since 
it is so very essential that a thoroughly reliable plant should be 
installed if the supply of electric energy is to be a profitable under- 


taking. 

It is to be very much regretted that this policy has not been more 
universal, and especially so with regard to the distributing plant, 
for it seems to be more general to accept the lowest priced tender for 
cables, &c., whatever may be the policy adopted with regard to the 
generating plant. 

If, however, we carefully consider this policy, it is very evident 
that the distributing plant, including as it does everything from the 
switchboard at the generating station to the fuses in the consumer’s 
premises, should be the very best procurable. 

1, In the case of the generating plant there is always, or ought to 
bee reserve, whereas the same cannot be said of the distributing 

nt. 


2. The generating plant is always under observation while work- 
ing, and an incipient fault can very often be rectified before it has 
= to occasion harm, the reverse is the case with the distributing 
plant. 

3. The generating plant is in a dry place, whereas a great deal of 
the distributing plant is buried in the ground. 

4. The facilities for inspecting and testing the generating plant are 
wane greater than they are for inspecting and testing the distribut- 
ing plant. 

5. If a fault occurs in the generating plant it is at once apparent 
what is wrong and steps can be immediately taken to put it right, 
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whereas in the case of a fault in the distributing plant, it very fre- 
quently takes several hours to find out what is wrong, the more espe- 
cially if faults are not of frequent occurrence. 

Any one of these considerations would ap to be a sufficient 
reason for the advisability of having the very best distributing plant 
procurable ; how much more does the combination of them point to 
the same course. 

The methods of distributing electrical energy, as at present used in 
this country, may be divided up under three headings :-— 

1. Low tension.—Direct. 

2. High tension.—Direct. 

3. High tension.—Alternating. 

It may be fairly assumed that no engineer will use high tension if 
he can use low tension, merely for the sake of having it, for whatever 

ressure the current is generated at, we are compelled to supply it at 

ow tension, and the use of high pressure is only to convey the energy 
s considerable distance without abnormal loss or excessive expendi- 
ture in copper. 

Low Tension, Drrmct.—Now that the Board of Trade have raised 
the limit of pressure for a low tension direct current supply, there is 
little doubt that this system will be more generally adopted, especially 
on account of its suitability for tramway work, which is now coming 
so much to the fore. 

The advantages of this system are very great; being able to drive 
motors and charge accumulators is of immense importance, and espe- 
cially is this felt by engineers in charge of alternating stations where 
they can do neither directly. 

These advantages are being more appreciated now that it is 
admitted by all how extremely important it is that the load factor of 
our stations should be improved and how cheaply current can be 
generated after the standing-by charges have been covered, and there- 
fore how important it is that a system should be adopted which 
facilitates the improvement of the load factor and thereby decreases 
the cost of productson. - 

It shows how even now the full importance of a good load factor is 
not fully appreciated when we consider that though a great many 
figures are published with regard to the costs of generating electric 
energy and records of all kinds are being made, that no list as far as 
the author is aware, is published of load factors, nor is any account 
taken of them when comparing the costs of the various stations one 
with another; though a careful study of Mr. Wright’s paper at the 
last Convention will show that a good load factor is a much more 
important factor in reducing the costs than the total amount of cur- 
rent sold which is often mentioned. 

However, anyone interested in the subject can easily calculate 
a vn load factors of the various stations from the figures pub- 

shed. 

With the low tension direct system there is, of course, more ex- 
pensive switching apparatus at the generation station, but beyond 
that it is very simple; there are no transformers to break down, no 
risk of injury to men by coming in contact with the high tension 
current, &c. 

The greatest trouble is keeping the pressure at the consumer’s ter- 
minals anything like constant, but this will be materially lessened 
with the higher voltage now permitted, and higher voltage lamps. 

Hiax Tension, Drrect.—This system promises to be a very useful 
method of reaching certain outlying areas, which may be beyond the 
reach of a low tension direct supply. Of course, the objection to 
the system is that of having moving machinery in sub-stations where 
there is no attendant. These rotary transformers, however, seem to 
give very little trouble, much less, in fact, than might be supposed. 

It is a system, however, which is not applicable to a large sparsely 
lighted area, since in that case the low tension mains would be a 
very expensive item if the drop when the lights are being supplied 
from the batteries is not to be abnormal. 

It would seem that this system is very suitable for a fairly com- 
pact area when the generating station has to be some distance from 
the centre of that area. 

HieH TEnsion, ALTERNAaTING.—This system, which presumably 
will not be used, except in places where the lights are so scattered 
that a low tension direct system would not answer, is a great boon, 
for without it many places which are now enjoying the advantages 
of the electric light would still be in darkness, and as there are a 
very large number of these places it naturally follows that this sys- 
tem is very frequently used, and it will be well to consider this system 
somewhat carefully, because the disadvantages which belong to it are 
considerable. 

The only system in use in this country is the single phase, and the 
author only refers to that one. 

At present, at any rate, there is no alternating current single-phase 
motor which is satisfactory for ordinary stopping and starting. 
The author has unfortunately found this to be so because he is 
a being asked for them and cannot recommend one that 
will do. 

This circumstance, coupled with the fact that batteries cannot be 
used directly with this system, cause the load factor on many of the 
alternating stations to be so poor, or perhaps we ought to say the 
selling load factor, viz.,the average amount sold as a percentage of 
the maximum load. 

Still, however, the extreme flexibility of this system is of para- 
mount benefit, especially in exploiting a new district. 

There are three stages, if we may call them so, in this system :— 

A In a very scattered district where house transformers are 
used. 

4 Where street transformers are used to supply a low tension net- 
work. 

3. Where motor-transformer sub-stations with batteries are used. 

This last stage promises to be a means of supplying the trams 
and larger consumers, and the demand for current suitable for use 
with motors. 





The batteries can be charged at times of light load, and thus the 
load factor of the station can be made very much better. 

In the case of very large consumers, sub-stations can be placed on 
their premises, if they will agree to take the current for a term of 
years. This would be especially useful in the case of theatres where 
@ very considerable number of light are frequently switched off and 
on suddenly, and thus make regulation difficult on the mains. 

With regard to the house transformers, those engineers who have 
had them will know they are not to be desired, and it does not seem 
to be the correct idea that when current is supplied at a specified 
pressure, that it should be supplied at another pressure, and rent 
charged for the apparatus used to reduce it, and no doubt this system 
will be only used for pioneering. 

With regard to the second phase, the transformers, which can now 
be obtained to place direct in the ground, seem everything to be 
desired, and this system has many advantages over the transformer 
chambers, as they are called, where there is too often the minimum 
of space with the maximum amount of danger; and switch gear is 
too often used which would not be tolerated at the central station, 
where it is in a dry place, and where there is plenty of supervision ; 
but which, for some occult reason, is deemed good enough to put into 
what is liable to be a damp hole, and where there is no supervision. 
It will be found that most of the fatal accidents have taken place in 
these chambers. 

If it is necessary to use sub-stations, let them be such as are used 
by the London Electric Supply Corporation, at Trafalgar Square and 
the Grosvenor Gallery, where there is plenty of room, and where 
there is proper switch gear and attendance. 

It seems to the author that the transformers placed direct into the 
ground are much safer than the chambers; there is no fear of damp 
or gas accumulating, both are not unfrequently found in the 
chambers, and with properly designed switch boxes, care being 
— that the very best are obtained, there is every convenience and 

ety. 

The extreme flexibility of this system is wonderful, a transformer 
tank can be used which will contain a 30 kilowatt transformer and 
only a 15 kilowatt used at first. If the load increases the 15 is just 
lifted out and a 30 put in instead. 

If alow tension main becomes too heavily loaded, the high pressure 
main can be cut and a transformer put in to feed that part. Nothing 
can be simpler or safer, and less expensive, as money is only expended 
just when and where it is needed. 

This system with its three stages, seems, therefore, likely to be very 
extensively used, but owing to the fact that batteries cannot be used 
directly with it, and that it does not lend itself to the use of motors 
directly, the selling load factors of stations with this system are 
likely, when first put down, not to be very good, and therefore the 
cost of producing the current will not improbably be high. Of 
course there are sure to be some exceptions caused by special circum- 
stances; but then it must be remembered that in many districts 
where this system is in use, no other system would have answered as 
well, so it was this or none. 

It seems probable that the use of battery sub-stations will increase 
in the future, and then the selling load factor will be improved. 

The fact that some engineers use a small motor alternator with 
batteries, shows how anxious they are to increase the load factor, and 
even use a system of this sort, when the loss must be very high. 

This brings us to consider the loss in distribution of the various 
systems. 

This is very hard to arrive at, since it is very difficult to obtain 
reliable figures on this point; engineers cannot, or do not, care to 
give accurate figures; but let us assume as, somewhere near the mark, 
that the losses with a low tension direct current system are 10 to 15 
per cent., those with a high tension direct current system 25 to 50 
per cent., and those with an alternating high pressure system and 
with street transformers or sub-stations, are 20 to 25 per cent., and if 
house transformers are used, from 25 to 50 per cent. 

The question now to consider is how much this current which is 
lost costs to produce. 

In the case of the low tension direct current system, this loss will 
be in the batteries, if there are any, and in the mains; this latter 
loss will be on for only a short time, being at the period of heavy 
load, and may amount to, say, 20 per cent. at that time; this means 
that the greatest loss occurs at the time when it costs most to 
generata current, and that 20 per cent. more plant has to be installed 
to overcome this, and a corresponding amount of interest and 
redemption incurred. 

With a high tension direct current system, the loss, though in the 
aggregate greater, will not occur to so great an extent at the period 
of maximum load, because at that time the transformers are in use, 
and there will not be so much loss on the mains; a great part of the 
loss will occur in the batteries and low tension mains when the 
batteries are supplying the current, therefore it is possible and even 
probable that the lost energy in this case does not cost so much to 
produce as it does in the former case. 

With a high tension alternating system, the loss will be about 
a constant, but the per centage will vary inversely as the load. 
This loss may be taken as 2 per cent. of the capacity of the trans- 
formers installed if they are of a modern type and of a reasonably 


size. 
This loss is probably an iron loss at the times of light load and 
copper loss at the times of heavy load, and is a constant factor ; 
therefore the percentage loss will be very high when the load factor 
is very poor. The cost of this energy so lost will, however, be small, 
seeing that so large a proportion is lost during the hours of light load, 
when it costs very little to generate current. : 
Moreover, the extra plant required to be installed to overcome this 
loss will be only 2 per cent., and therefore the extra interest and 
redemption will be very small as the percentage loss becomes less as 
the load factor improves. It will be seen how very important it is, 


THI 


Tue fc 
mittee 
July 18 
for ests 


Bridget 








oe cf Woo EllU™SCUNC “Ce or Oo OS OD 


Se eS 











ae 


Fol. 41. Mo, 1,026, Juny 23, 1897.) 





THE ELECTRICAL REVIEW. 135 









———— 


where # high tension alternating system is used, that everything 
should be done to induce consumers to burn their lights for a long 
time during the day. Though this is important on every system, it 
js much more go in this system, which has the disadvantages already 





d to. 

There is one high tension alternating system, where, according to 

ublished figures, some 974 per cent. of the current generated is sold. 

is almost seems too good to be true. 

We now come to that very vexed question, i.c., the mains required 
to convey the current, and if any part of the system should be the 
very best procurable, these certainly should be. We may divide these 
up into three classes :— 

1. Bare conductors in conduits. 

9, Insulated conductors in ducts. 

§. Insulated conductors solid. 

The first is in many be, the ideal system, but the opportunities 
that it affords for accumulations of gas and water are, of course, its 

t drawback. 

It is generally used where large conductors are needed, but at 
Norwich, where ordinary sanitary drain pipes are used to form the 
culvert, it is used for quite small sections of conductors, and the 
author is informed that the price com favourably with any 
other system of laying cables. Certainly the gas accumulations 
seem to be the greatest drawback to this system, which, if adopted, 
should undoubtedly admit of the insulators being readily examined. 

The second system can be carried out in various ways. Cast-iron 
pipes, stoneware casing, and Callender bitumen troughing being the 
most general. Prices doubtless differ in various parts of the country, 
but from recent experience in the North of England the author finds 
that for one duct or two ducts cast-iron pipes are much cheaper than 
stoneware casing, and where three ducts are required the price is 
exactly the same. This is if the stoneware casing is laid with the 
cheapest kind of joint, for if it is laid with a better kind of joint, the 
expense is, of course, increased. There is no need to mention the 
many points in which cast-iron pipes seem to the author, at any 
rate, superior to stoneware casing, setting aside the question of price. 

The best known methods of laying cables on the solid system are 
the armoured cables laid direct in the ground, and unarmoured oables 
laid in a trough and run up solid. 

It is not the intention of the author to draw comparisons between 
the various kinds of cables, &c. He has laid almost every kind, and 
has been fortunate in not having experienced the wonderful faults 
that are so often reported. He has found that a cable, however good, 
may be irretrievably damaged by being badly laid and badly handled, 
and many of the faults which are put down to faulty manufacture 
are really due to bad laying. Gentlemen who have not had much 
experience in cable laying seem generally to think that anybody can 
lay a cable. Everyone who has had a wide experience, however, 
knows that this is a very erroneous idea, and a good cable badly laid 
may be worse than a bad cable well laid. 

The author has avoided mentioning anything about prices because 
they are so uncertain, especially when there is sometimes 100 per cent. 
difference in the tenders sent in for such a simple thing as laying a 
3-inch cast-iron pipe. 

In conclusion, he would suggest that there are three states of the 
mind—disbelief, conviction, and that vast interval between the two 
which is not belief but suspense of judgment, and he ventures to 
think that suspense of judgment is very advisable when the various 
reports about faults and breakdowns are heard, and that engineers 
would do well not to make up their minds until the full circum- 
stances of the case are known; if this is done, there will be less 
sp to condemn material which may not have been so bad 





THE LIGHTING OF THE EMBANKMENT. 





Tue following further report was submitted by the Highways Com- 
mittee at Tuesday’s meeting of the London County Council:—On 
July 13th the Council authorised us to take all necessary measures 
for establishing, at a cost not exceeding £22,000, the electric lighting 
installation authorised by the Council’s General Powers Act, 1893, for 
the Victoria Embankment and the Waterloo and Westminster 
Bridges; but the Council, at the same’ time, directed us to report 
further as to the details of the proposed installation. We understand 
that when our proposal was before the Council a suggestion was made 
that the generating station should be placed on the south side of the 
Thames instead of on the Victoria Embankment, as proposed. As 
regards this suggestion, we may point out that the site of the station 
is fixed by Section 20 of the Act of 1893 above referred to, which 
provides that the Council may erect, maintain and use such works, 
buildings and vg omar as it may find convenient, on or under any 
rt of the land bounded on the west by the Charing Cross railway 
ridge, on the south by the carriage-way of the Embankment, on the 
east by Waterloo Bridge, and on the north by an imaginary line 
drawn along the centre of the garden from its eastern end, near 
Waterloo Bridge, to its western end, near Charing Cross railway 
bridge. The Council would therefore!have no power, without the 
further sanction of Parliament, to establish the station at any other 
place than that indicated. Under the scheme proposed by us, a sub- 
way will be constructed from the coal store of the station to the 
store-yard under the Charing Cross railway bridge, and, by this 
means, coal can be stored in the yard under cover and transferred to 
the station, without any interference with the traffic on the Embank- 
ment or any inconvenience to the public. 
It is, moreover, anticipated that if at any future time the Council 
thould decide to light any or all of its subways by electricity, and so 










avoid the use in the subways of safety lamps, which are at times a 
a source of trouble, the machinery to be provided at the station would 
be sufficient to supply the necessary current. 

It is intended to put in three units, each consisting of an engine 
and dynamo, and each capable of supplying current to three of the 
six circuits intended to supply the total number of lamps. Thus up 
to midnight two machines would be running and one held in reserve, 
while after midnight one machine would be able to take the load 
until daybreak ; this arrangement insuring that the machines shall be 
always runving at full load, which we are informed is the most 
economical plan. 

Oar proposal for the distribution of the 90 lamps provided for in 
the scheme is that 27 shall be placed on the kerb on the land side 
and 27 on the kerb on the river side of the Embankment, 6 on 
Waterloo Bridge, 11 on Westminster Bridge and its approaches, 8 on 
the Piers adjacent to the Embankment, and the others at North- 
umberland Avenue approach, the entrance to the generating station, 
and some other points which cannot at present be determined. We 
are informed that it is probable that at no distant date, owing to the 
growth of the trees on the Embankment, it will be necessary to 
remove about half of them, and in that event the blocking of the 
light from the lamps by the foliage will be minimised. It is not 
proposed to interfere in any way with the parapet lamps, it being 
considered that the lighting from the sides of the kerbs will be 
sufficient. 

We hope that the further information above given, supplementary 
asit is to that given in our report considered by the Council on July 
13th, will be satisfactory to the Council. 

It may be found advantageous that the work of laying the mains, 
and, perhaps, some of the other work connected with the installa- 
tion, should, having regard to the fact that the carriageway is under 
the direct control of the Council, be carried out by men in the direct 
employ of the Council; but as to this matter we are not at present 
able to express a decided opinion. The erection of the generating 
station and the supply of the necessary machinery and plant should, 
we think, be the subject of contracts. It does not appear probable 
that the whole system can be completed by the ensuing winter, as the 
work of erecting the station and the laying of the mains, Xc., will 
necessarily occupy some considerable time; but, having regard tothe 
importance of the matter, we think that every effort should be made 
to ensure that the generating station shall be erected without un- 
avoidable delay, and that at least some portion of the installation 
shall, if possible, be in operation by the end of this, or the early part 
of next, year. We therefore recommend—That the Highways Com- 
mittee be authorised to invite tenders by public advertisement for 
the erection of the generating station and for the supply of the 
necessary machinery, mains, lamp standards, and other plant for the 
electric light installation for the Victoria Embankment and the 
Westminster and Waterloo Bridges, authorised by the Council’s 
General Powers Act, 1893. 








THE PRODUCTION OF STEAM, 


Tue papers of Messrs. Snell and Steinitz, read before the Municipal 
Electrical Association, gave rise to very little discussion, and 
that not of a very high class. Mr. Crompton claimed that in 
a London station last winter a water tube boiler evaporated 
20,000 gallons of water (per hour) throughout the night. He 
fortunately spared us all details as to size, so that his claim 
need not necessarily be questioned. A few words from Mr. Gib- 
bings asking that boilers should be adapted to their environment 
were followed by Mr. Raworth, who claimed to remember, or at 
least seemed to do, the pre-economiser days. Now Mr. Raworth is 
not so old as that. He admired the writers of the paper for pushing 
water tube boilers in Manchester, because Manchester was built on 
the Lancashire boiler. If water jtube boilers are anywhere a suc- 
cess they should be in Manchester. On Manchester town water they 
might work for ever without scaling, it is so perfectly soft coming as 
it does off almost bare grit in Longdendale. But what is good for 
water tube boilers is also good for Lancashire boilers and economisers, 
and Manchester will listen—perhaps politely—but will not readily 
budge. Mr. Raworth very properly doubted the propriety of a 
boiler maker being asked to guarantee evaporation, when he is after 
all only a maker to a very close specifiation. 

Mr. Arnot, of Glasgow, like many other Glasgow people who boast 
of Glasgow water, stated they had water tube boilers in Glasgow with 
tubes only 1 jin. diameter, and probably Glasgow alone could put up with 
this because of the water. Mr. Arnot ought to know that Glasgow 
has not the monopoly of soft water. What is the meaning of the 
trouble with lead poisoning in so many north country towns if 
Glasgow has such a monopoly ? 

Mr. Norbury, of Messrs. Galloways, as a maker of Lancashire and 
Galloway boilers, naturally spoke up for shell boilers. Though also 
makers of a water-tube boiler inferior to no other water-tube boiler, this 
boiler could not compare with Lancashire or Galloway boilers in effi- 
ciency, and there were fewer water-tube boilers now making for 
shire to-day, than was the case two years ago. Mr. Norbury evidently 
looked on the meeting as having gleaned its boiler knowledge from 
the bookshelf rather than from the shovel end of steam practice. 

Mr. Kolle, of the Babcock and Wilcox Company, plumped for the 
water-tube boiler, of course, and did not think the short life of these 
was anything serious, as the tubes could so easily be changed. Pos- 
sibly they can easily be changed and easily charged for, but what of 
the constant cost ? 














































































186 


THE ELECTRICAL REVIEW. 


—— 


[Vol. 41. No. 1,026, Jury 23, 1997, 








Mr. Crosland doubted the economy of 25 per cent. with mecha- 
nical stoking. A few remarks were madeanent the loss due to uncovered 
pipes, and Mr. Hammond remarked that at Leeds they had saved 
money by abolishing the ring main and saving its radiation losses. 
Instead, they had a main that would not break down. Mr. Wording- 
ham objected to such practice as unjustifiable. The enormous ex- 
pense which we see incurred in duplicate steam mains always seems 
to be open to such criticism as that of Mr. Hammond's. As we write 
this and look back to the days of 30 lbs. steam and any sort of cast- 
iron steam pipe, and bring our memory forward through a period of 
rising pressures and improved construction, we do not seem to see 
where the expense of a ring main can be justified in any reading of 
the doctrine of chances. To puta part of the extra cost of double 
mains into a main that will not break down, and save the rest for 
some better purpose, would seem to be sound practice, the chairman 
to the contrary. If any sort of duplicate main is needed, had it not 
best be in the division of the main into two of smaller size, using 
both, and risking the breakdown of one-half, which would simply 
overwork during repairs the other half. We confess that breakage 
of steam mains is nota matter to be treated more seriously than that 
of a second shell on a shell boiler. The general question of duplica- 
tion strongly suggesta whether electrical works cannot be designed 
more on the basis of undertakings that are not expected to break 
down at any moment. 








NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1897. 





[Compiled expressly for this journal by W. P. Toompsom & Oo., 
Electrical Patent Agents, $22, High Holborn, London, W.C., to whom 
all inquiries should be addressed.) 





15,906. ‘ A new and improved apparatus for writing and drawing 
by telegraphy.” H.C. Braun. Dated July 5th. 


15,933. ‘Combined electric battery and head light.” W. Mixts. 
Dated July 5th. (Complete.) 


15,939. ‘ Improvements in the manufacture of protective cover- 
ings or envelopes for zinc plates of electric batteries, and for other 
purposes.” KE. A. JAHNCKE. Dated July 5th. 


15,940. ‘ An improved liquid-tight trough or receptacle for use 
in connection with electric batteries, and for other purposes.” E. A. 
JAHNOEE, Dated July 5th. 


15,941. “ Improvements in or connected with electric batteries.” 
E. A. Janncxs. Dated July 5th. 


15,982. “ = gs relating to telephone transmitters and 
receivers, and like apparatus.” J. WaLDTHUSEN. Dated July 5th. 


15,993. ‘ Improvements in or relating to electric lighting.” C.E. 
Sonn. Dated July 6th. 


16,007. “Improvements in or connected with electrical ceiling 
roses.” F', J. Borntanp and E. MoorHovuss. Dated July 6th. 


16,044. “Improvements in and relating to telegraphy.” O. R. 
Rosperson. Dated July 6th. 


16,054. “Improvements in electric controllers.” Tum BritisH 
THomson-Hovuston Company, Limrrmp. (A. F. Macdonald, United 
States). Dated July 6th. (Complete). 


16,065. “Improvements in incandescant electric lamps.” F. 
GaBRIEL and ANGENAULT. Dated July 6th. 


16,068. “Improvements relating to the construction of rails for 
electric railways and to bonds therefor.” S. H. HarrinaTon. 
Dated July 6th. (Complete). 


16,069. “Improvements in electric batteries.” L. W. Potian. 
Dated July 5th. (Complete). 


16,073. “ Improvements in safety switch apparatus for systems of 
electrical distribution.” C. A. G@. Gatuice. Dated July 6:h. 
(Complete), 


16,092. “Improvements relating to electric lamps for cycles.” 
T. G. Howpzn. Dated July 6th. 


16,108. “Improved means of intercommunication by telephone.” 
J.J. Manx. Dated July 7th. 


16.134. “ Incandescent electric light decorations.” A. A. PoLLock. 
Dated July 7th. 


16,139. “‘ Method and apparatus for electrical signalling by means 
of split or divided currents, more particularly applicable to cable 
transmission.” C.D. Apert. (La Société Industrielle des Telephones 
—— Electriques Caoutchoucs Cables, France.) Dated 

uly . : 


— 


16,220. “ Improvements in electrically illuminated signs, adver. 
tising mediums, or the like.” W.T. Butt. Dated July 8th. 


16,225. “Improvements in or connected with telephones.” J. 5.0 
Koumpera, B. F. Kranrz, and C. M. Stewart. Dated July 8th. 


16,255. “Improvements in apparatus for administering mist or 
vapour and electric baths for internal purification, and for ventilating 
heating, and cooling purposes.” C. Junax. (N. A. Renstrom, United 
States.) Dated July 9th. (Complete.) 


16,259. “ Automatic distribution of gas and electricity.” Viscovyr 
E.P. pz Fouquizr. Dated July 9th. 

16,276. “An improved magnetic toy.” J. 8S. Bemman. Dated 
July 9th. 


16,279. ‘ Improvements in electro-magnetic and dynamo-electric 
apparatus.” R. Woop. Dated July 9th. 


16,304. “Improvements in electrical tumbler switches.” H, ¢ 
Govur and C.F. Proctor. Dated July 9th. (Complete). 


16,325. ‘“ Improvements in submarine cables.” S. Z. pz Fur- 
RaNTI. Dated July 10th. 


16,389. “Improvement in dynamo-electric machine.” G. ¢ 
Jamus and H. P.Warp. Dated July 10th. 


16,850. “Improved coil for electric instruments. W. THomsox 
and Baron Kexvin. Dated July 10th. 


16,861. “Improvements in or relating to accumulator plates for 
= batteries.” E. W. Junanmr. Dated July 10th. (Com- 
plete). 


16,362. “Improvements in or relating to the electrodes of electric 
accumulators.” E. W.JuncGnNeR. Dated July 10th. 


16,405. “Improvements relating to electric telegraphy.” 0. J. 
Lopes and A. MursHEap. Dated July 10th. . 


16,407. “Improvements in incandescent electric lighting systems,” 
C. Onmssy. Dated July 10th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 





[Copies of any of these Specifications may be obtained of Messrs. W. P. 
THompson & Oo., 322, High Holborn, W.C., price, post free, 84d. 
(im stamps).] 





1896, 


4,996. “Improvements in jointing boxes for conduits carrying 
electrical conductors.” BarHorst. Dated March 5th. The 
invention consists in providing the box with a number of outlets with 
a stud, to which the insulating base of the fittings is fixed with suit- 
able connections. The box has an insulated lining, and is provided 
with a cover. 4 claims. 


7,166. ‘Improvements in electric fire alarms.” M. A. SHANAHAN. 
Dated April Ist. A bolt is held in position by a fusible plug, 
acap mounted above with a tubular extension, through which pass 
two wires connected to binding posts. When the fusible plug melts, 
the bolt is forced against the binding posts by means of a powerful 
spring completing the circuit to operate a bell or other indicating 
device. 3 claims. 


15,488. ‘‘A new or improved electric furnace.” F.H. HaBERLEIN. 
A. Hotxoway, J. B. Conner and W. H. Murcu. Dated July 13th, 
The invention relates to furnaces used more especially for the 
production of aluminium and the manufacture of calcium carbide. 
The pot containing the material under treatment is surrounded by an 
ordinary furnace or with furnace flue. The calorific effect of the fuel 
is thus employed direct, and but a small portion has to be converted 
into electrical energy. The electric current may be switched on, and 
the two heating methods caused to act concurrently. The outside 
—— may be produced either by solid, liquid or gaseous fuel. 

claims. 


24,554. “An improved way of connecting electrical fittings.” R.C. 
JeHautt. Dated November 3rd, 1896. The invention consists of 
having two metal terminals mounted on an insulating plate to which 
are connected respectively the wires from the fittings and the wires 
from the mains. 1 claim. 


25,804. “Improvements in the electrolytic production of zinc and 
alkalies.” Dr. Orro DirerveusBack. The invention relates to the 
electrolytic production of zinc together with soda or potash, from the 
corresponding sulphates, by means of an electrolytic decomposing 
apparatus that is divided by two diaphragms into three compart- 
ments, in the cathode space of which metallic zinc is separa 
from an alkaline zinc solution, such process consisting in the simul- 
taneous production of free sulphuric acid from the sulphate solution 
contained in the anode space and free alkali from the sulphate solution 
in the middle space, the alkali being obtained in a pure condition by 
the regular renewal of the lye enriched up to a certain degree, and 
by the separation of the sulphate salts by evaporation. 3 claims. 































